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MANUFACTURE  OF  LAKE   PIGMENTS 
FROM  ARTIFICIAL   COLOURS 


CHAPTER    I 


INTRODUCTION 


The  term  "  lake  colour "  is  used  to  distinguish  pigments 
made  from  dyestuffs  and  colouring  matters,  by  precipitating 
the  colouring  matter  as  an  insoluble  compound,  which  can 
then  be  used  for  pigmental  purposes,  to  distinguish  them 
from  natural  pigments,  such  as  ochre,  umber,  etc.,  and  from 
chemical  colours  manufactured  by  direct  combination  or 
decomposition  of  distinct  salts,  e.g.,  such  colours  as  lead 
chromates,   Chinese  blue,  emerald  green,  etc. 

Until  the  introduction  of  the  coal-tar  dyes,  lakes  were 
made  from  the  natural  dyestuffs — cochineal,  sapan  wood, 
logwood,  Lima  wood,  fustic,  flavin,  weld,  etc.,  many  of  which 
are  still  in  the  market,  and  known  by  such  names  as  crimson 
lake,  berry  yellow,  madder  lake,  Dutch  pink,  rose  lake, 
leather  lake,  etc. ;  but  of  recent  years  they  have,  but  for  some 
few  and  particular  purposes,  been  superseded  by  lakes  made 
from  artificial  colours,  because  the  latter  can  be  produced 
more  easily  and  cheaply,  and  possess  greater  staining  power, 
brilliancy,  and  constancy  of  shade, 
l 
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To  manufacture  lakes  from  artificial  dyestuffs,  in  order  to 
produce  the  best  and  most  economical  results,  to  adapt  the 
lake  to  the  purpose  for  which  it  is  required,  it  is  necessary  to 
understand  the  chemistry,  constitution,  and  properties  of  the 
colours  used. 

The  difficult  and  intricate  chemistry  of  the  production  of 
the  artificial  dyestuffs  does  not  concern  the  lake  manufacturer, 
but  the  chemical  nature  of  the  colour  he  is  using  does  ;  e.g., 
the  reason  why  he  cannot  precipitate  magenta  with  barium 
chloride  when  a  scarlet  is  easily  thrown  clown  by  this  reagent 
requires  his  careful  attention.  A  study  of  the  constitution  of 
colouring  matters  will  show  that  the  nucleus  of  the  molecule 
of  any  given  colour  is  not,  from  the  actual  lake-producing 
point  of  view,  the  essential  feature  of  the  colour,  but  rather 
the  substitution  and  addition  products  of  the  chromophor. 
For  instance — 

Tropaolin  00  is  phenyl-amido-azo-benzene  sulphonicacid — 

HS03— C6H4NT  :  N— C6H4NH4C6HB 

n  u     fS03H    • 
01  U6J±4  |N  •  x-C6H4NHC6H5 

The  chromophor  of  this  colour  is  azo-benzene — 

C6H5-N  :  N-C6H5 

Examining  the  formula  of  the  colour,  it  is  seen  that  in 
one  of  the  benzenes  of  the  diazo-benzene,  one  of  the  hydrogens 
has  been  substituted  by  the  sulphonic  acid  group,  and  in  the 
other  by  ah  amido-benzene. 

This  being  an  acid  colour,  the  latter  substitution  will  be 
found  to  have  no  influence  on  the  dyeing  or  lake-forming  pro- 
perties of  the  colour,  but  affects  the  colour  of  the  dye  by  inten- 
sifying the  shade,  acting  in  this  case  only  as  an  auxochrome, 
as  Witt  names  this  property  of  certain  organic  radicals. 

The  sulphonic  acid  rendering  the  colour  of  an  acid  nature, 
by  virtue  of  which  it  is  used  as  a  dye,  is  the  group  that  has 
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to  be  considered  when  it  is  attempted  to  form  a  lake  from 
this  colouring  matter. 

The  artificial  colouring  matters  are  divided  into  several 
classes,  according  to  the  molecular  configuration  of  the  nuclei. 

The  usual  classification  is — 

I.  jSTitro  colours. 
II.  Azo  colours. 
ILL   Mtroso  and  isonitroso  colours. 
IV.   Oxyketone  colours. 

V.   Kelonimides  and  hydrazides. 
VI.   Tripheylamine  colours. 
VII.   Azines,  oxazines,  and  thioazines. 
VIII.  Quinoline  colours. 
IX.  Acridine  colours. 

It  is  possible  from  a  purely  chemical  aspect  to  increase 
this  list  very  considerably,  but  as  the  knowledge  of  the  rela- 
tions between  the  constitution  and  the  chromatic  properties 
of  the  various  groups  is  by  no  means  perfect,  and  as  the 
minor  differences  in  the  grouping  of  the  molecules  or  radicals 
in  the  nuclei  are  of  but  little  importance  in  the  production 
•of  lakes,  it  would  be  of  little  profit  to  enter  into  the  question 
very  minutely. 

Before  discussing  the  constitution  of  the  colours  in  the 
various  groups,  an  explanation  of  the  terms  used  in  describing 
the  several  parts,  of  a  colour  molecule,  and  of  the  various 
organic  compounds  and  combinations  which  frequently  occur 
in  or  compose  the  various  dyestuffs,  will  be  advantageous : — 

A  chromophor  group  is  the  colour-giving  group. 

A  chromogen,  a  molecule  containing  only  a  chromophor. 

Salt-forming   group,    a   group    which  imparts  acid  or  basic 

properties  to  a  colouring  matter. 
An  auxochrome  group,  one  which,  though  it  may  impart  acid 

or  basic   properties  to  the  colouring  matter,   intensifies 

and  alters  the  shade  of  the  colour. 

An  organic  radical  is  a  group  of  atoms  which  go  through  a 
series  of  compounds  without  alteration,  and  can  be  replaced 
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in  these  compounds  by  a  simple  body,  and,  when  combined 
with  an  element,  such  element  may  be  substituted  by  some 
simple  body,  e.g.,  the  methyl-radical,  CH3,  which  when 
combined  with  hydrogen  forms  methane,  CH4,  which  when 
treated  with  iodine  gives  iodo-methane,  CH4  +  I  =  CH3I  + 
HI.      Acting  on  iodo-methane  with  sodium,  we  get  ethane, 

OH0 


2CHJ  +  Na.,=  2NaI  + 


L3. 


CH, 


this  hydrocarbon  when  treated 


with  iodine  forms  iodo-ethane,C2H5I;  on  the  addition  of  ammonia, 
iodo-ethane  forms  ethylamine,  C2H5I  +  NH3  =  C6H5NH2  +  HI ; 
when  ethylamine  is  combined  with  nitrous  acid  it  forms  ethy- 
lamine nitrite,  which  when  heated  yields  C6H5MH3N02  =  N2  + 
H20  +  C2H5OH.    When  alcohol  is  oxidised  it  gives  acetic  acid, 

Alcohol. 

CH3COOH,  the  sodium    salt    of    which,  when  treated  with 
caustic  soda,  yields  methane.     Thus,  CH3COONa  +  NaOH  = 
CH4-f  Na2C03,  showing  that  after  many  changes  the  radical, 
CH3,  has  passed  through  them  without  alteration. 

In  organic  chemistry  the  compounds  are  divided  into  two 
series,  the  fatty  and  the  aromatic,  or  the  derivatives  of 
methyl  and  benzene  ;  it  is  from  the  latter  that  the  dyestuffs 
are  derived,  but  the  radicals  of  the  methyl  series  enter  into 
the  combinations  as  well  as  inorganic  radicals,  such  as  amido, 
hydroxy,  and  azo  groups. 

The  carbon  compounds  of  the  methyl  series  are  the 
derivatives  of  a  homologous  series  of  hydrocarbons,  of  which 
the  simplest  member  is  methane,  CH4,  from  which  a  series  of 
compounds  of  increasing  complexity  is  derived  by  the 
substitution  of  one  of  the  hydrogens  in  the  methane  by  the 
methyl-radical.      For  instance — 


C 


! 


H 
H 
H 
H 

Methane. 


(H 

(CH3 

Ethane. 
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As  the  number  of  methyl-radicals  increase,  substitution  can 
take  place  in  any  one,  and  this  gives  rise  to  isomers  in  the 
more  complex  groups;  e.g.,  hexane  gives  rise  to  five, 
namely — 

Normal  hexane,  CH3-CH2CH2CH2CH3 

Isohexane,  CH3CH2CH2  <  q-^3 

prrr  v  /PIT 

Tetraruethyl-ethane,  qjj3  >HC — CH/  qjj3 

Methyldiethyl  -  methane,  CH3-CH2/  qjj2.qjj3 

CH3 

I 
Trimethylethyl-methane,  H3C — C — CH2CH3 

CH3 

In  colouring  matters  these  hydrocarbons  and  their 
compounds  are  mainly  met  with  as  substitutes  for  hydrogen 
or  some  radical,  and  the  main  classes  of  the  compounds  of 
these  hydrocarbons,  simple  and  complex,  may  be  roughly 
classified  as  — 

p   XT  \ 

The  ethers  or  oxides  of  the  radical,  such  as  ethyl  ether  q2jj5  /° 

T?\ 

or  for  the  whole  series,  letting  R  represent  the  radical  ^    ,0 

The  alcohols  or  hydroxides,  for  example,  ethyl  alcohol,  C2H5OH, 

orR— OH. 
The  acids ;  acetic  acid  may  illustrate  CH3-C  :  O'OH-R'COOH. 
The  aldehydes  ;  the  partially  oxidised  alcohols,  for  instance,  acetic 

aldehyde,  CH8-c/ q  or  R— C^  q 

The  ketones,  or  the  oxidised  acid,  as  acetone,  shows 

CH3/00'  01  R/U 

These  simple  illustrations  may  be  taken  as  representative 
of  the  classes  into  which  the  compounds  of  the  methyl  series 
may  be  divided  ;  but  it  must  be  borne  in  mind  that  the  substitu- 
tion products  and  the   derivatives  of  the  higher  members  of 
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the  hydrocarbons  form  much  more  complex  bodies  than 
those  outlined  above ;  for  instance,  glycerine  is  an  alcohol  of 
this  series,  but  is  a  trihydroxy  alcohol,  C3H5(OH)3. 

Oxalic  and  succinic  acids  may  be  instanced  as  more 
complex  acids.  Oxalic  acid  may  be  looked  upon  as  acetic 
acid,  in  which  the  methyl-radical  has  been  oxidised  to  the 
carboxyl  group — 


CIL 


C  :  O-O-H 


C  :  O-O-H,  C  :  O-O-H 
Acetic  acid.    Oxalic  acid. 

Succinic  acid,  C2H4(COOH)2.     The  acids  of  this  series  may 
be  indicated  therefore  by  E(COOH)., 

The  simplest  representative  of  the  aromatic  or  benzene 
series  is  benzene,  C6H6,  which  is  assumed  to  be  represented 
by  six  carbon  atoms  combined  in  a  ring,  each  carbon  atom 
being  also  combined  with  a  hydrogen  atom.      Thus — 


H  H  H 

I  I  I 

C  —  c  =  c 

c  —  c  =  c 

H  H  H 


HC 


;  or,  as  usually  written,  „_. 


or  more  simply  by 


but  the  sign 


as  a  general 


rule,  represents  the  hydrocarbon-benzene. 

The  homologues  of  this  series  are  formed  by  the  substitution  of 

the  hydrogen,  combined  with  one  of  the  carbon  atoms,  by  the 

CH3  CH3 

methyl-radical,  e.g.,  toluene   ;        J,  xylene  f      |CHs 


V 


Eeference  to  the  formula  of  benzene  will  show,  however, 
that  in  xylene  the  methyl-radical,  (CH3),  can  be  substituted  in 
the  benzene  ring,  in  three  different  positions  in  relation  to 
each  other,  without  entering  into  a  detailed  account  of  the 
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theory  of  this  question,  it  being  sufficient  to  note  that 
the  properties  of  a  dis institution  product  of  benzene  differ 
considerably,  as  the  position  of  the  substituting  body  or  bodies 

varies. 

These  three  positions  have  been  named  the  ortho-  meta- 

and  para-positions. 

The  ortho-position  is  that  in  which  the  hydrogens  are  substituted 
in  two  adjacent  carbon  atoms  in  the  benzene  ring,  e.g.,  ortho- 
CH3 

xylene  I       1CH3 


The  meta-position.     The  hydrogens  substituted  are  separated  by 

OH., 


one  intervening  unsubstituted  hydrogen,  metaxylene 


fCH, 


The    para -position.       Two     unsubstituted    hydrogens    intervene 

i  CHo 


between  the  substituted  hydrogens,  paraxylene 


OH, 


Naphthalene,  C10H8,  may  be  regarded  as  a  condensation  of  two 

8         1 


benzene  rings. 


Thus— 


generally 


written 


Benzene. 
8  1 

7/  '   \2 

6 


Benzene. 


5  4 

Naphthalene. 


It  will  be  seen  that  there  are  eight 


5  4. 
hydrogen  atoms  in  this  hydrocarbon,  in  which  substitution 
can  take  place.  An  examination  of  the  formula  will  show 
that  these  hydrogens  may  be  divided  into  two  groups,  namely, 
1:4:5:8  and  2:3:6:7.  The  several  members  of  each 
group  bear  the  same  relations  to  each  other,  but  differ  from 
the  members  of  the  other  group  ;  f  or  1  :  4  :  5  :  8  are  linked  to 
carbon  atoms  which    are  not  combined  with  hydrogen,  and 
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2  :  3  :  6  :  7  are  linked  as  in  an  ordinary  benzene  ring.  From 
this  it  can  easily  be  surmised  that,  of  these  isomeric  mono- 
substitution  products  of  naphthalene,  two  classes  are  known 
and  have  been  isolated,  and  are  known  as  the  a  and  /? 
substitution  products.  The  alpha-substitution  products  are 
those  in  which  the  hydrogen  in  1  :  4  :  5  or  8  is  substituted, 
and  the  beta  those  in  which  the  hydrogen  in  either  2:3:6 
or  7  have  been  replaced — 

8  1  an. 

\2 


/3 


/3 


The  multisubstitution  products  give  rise  to  many  isomers, 
but  it  is  usual  to  indicate  the  position  when  known  by  the 
numerals.      Thus — 


Naphthalene  disulphonic  acid  (2  :  6) 


H03S 


Naphthalene  disulphonic  acid  (2  : 


HOsS 


SO..H 


SO,H 


In  like  manner,  anthracene,  C14H10,  may  be  considered  as 
a  condensation  product  of  three  benzene  rings — 


Benzene.  Benzene. 


Benzene. 


Anthracene. 


This  hydrocarbon  is  used  almost  entirely  for  the  production 
of  alizarine  colours,  and,  as  these  have  almost  exclusively  one 
general  formation,  it  will  not  be  of  service  to  enter  into  the 
reactions  of  anthracene,  as,  from  a  lake-producing  point  of 
view,  it  would  have  but  little  value,  and  it  does  not  occur 
in  any  form  in    by  far    the  greater  number  of    colours,  in 
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combination  with  various  radicals  or  by  itself.  The  derivatives 
of  benzene  and  naphthalene  occur  largely  in  combination 
with  chromophors  in  colouring  matters,  and,  besides  playing 
an  important  part  in  the  colour  molecule,  their  reactions,  and 
their  influence  on  the  nature  of  the  colours,  form  the  chief 
means  by  which  lakes  are  formed.  It  is  therefore  essential 
to  briefly  survey  the  more  important  derivatives. 

The  monohydroxy  derivatives,  i.e.,  those  in  which  the 
hydrogen  of  the  hydrocarbon  has  been  substituted  by  the 
hydroxy-radical,  (OH). 

This  radical,  (OH),  has  the  property  of  imparting  weak 
acid  properties  to  the  hydrocarbons,  and  the  principal 
members  of  this  group  are — 

OH 


o,  CH3        m,  CH3        p,  CH3 
fl0H 


Phenol  or  carbolic  acid 


Ortho-  meta-  and  para-cresol 


Alpha-  and  beta-naphthol 


The  primary  amines,  in  which  the  hydrogen  is  sub- 
stituted by  the  amido-radical,  (NH2),  giving  a  distinctly  basic 
nature  to  the  compound,  thus  causing  it  to  readily  combine 
with  acids.  Amido  compounds  when  acted  upon  with  nitrous 
acid  (HN02)  are  converted  into  diazo  compounds,  e.g. — 

R-NH2HC1  +  HN02;  R-K :  NCI  +  2H20 

Of  this  group  the  more  important  members  are — 
NHo 

Aniline 
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The  ortho-  nieta-  and  para-toluidines — 

o,  OH3  m,  CH3  p,  CH3 


U 


NH, 


The  xylidenes,  amido-m. -xylene — 

CH2  CH, 


CHa 


amido-p. -xylene 


NH, 


0 

CH8 


NHo 


NH, 


CH, 


Cumidine 


H.,N 


CH, 


CH, 


NH2      j8, 


Alpha-  and  beta-naphthylamine 


NH, 


The  sulphonic  acids  are  those  substitution  products  in 
which  the  hydrogen  has  been  substituted  for  the  radical 
(HSO3) ;  this  gives  distinctly  acid  properties,  and  the 
sulphonic  acids  readily  combine  with  basic  oxides,  and  in 
many  cases  producing  insoluble  compounds. 

The  chief  members  of  this  group  are — 


SO.,H 


Benzene  monosulphonic  acid,  C6H5S03H 


Meta-  and  para-benzene  disulphonic  acids 


SO3H  SO,H 


SO,H 


SO..H 


Alpha-  and  beta-naphthalene  monosulphonic  acids 
a,         SO3H  /3, 

V  ,SO,H 
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The  naphthalene   disulphonic  acids,  which   are    in   some 
cases  distinguished  by  the  names  of  the  discoverers — 


S03H 


Armstrong's  S-acid  (1:5) 


S03H 


Ewer  and  Pick's  acid  (1:6) 


Armstrong's  y-acid  (1:7) 


Ebert  and  Merz's  0-acid  (2  :  6) 


„       a-acid  (2  :  7) 


SO3H 


HO3S 


HOoS 


HO3S 


S08H 


SO,H 


SO3H 


SO3H 


The  tri-  and  tetra-naphthalene  sulphonic  acids,  C10H5 
(S03H)3,  C10H4(SO3H)4. 

The  carboxyl  or  acid-forming  radical.  This  group  forms, 
with  the  hydrocarbons,  true  acid,  and  as  it  has  been  shown 

CH3 

that  the  oxidation  of  ethane  |       results  in   the    formation  of 

CH3 

acetic  acid,  CH3COOH,  which  practically  is  methane,  in  which 
one  of  the  hydrogens  is  substituted  by  the  carboxyl-radical, 
(COOH),  so  the  substitution  of  the  hydrogen  in  the  aromatic 
hydrocarbons  gives  rise  to  distinct  acids,  of  which  the 
following  are  of  most  interest : — 


COOH 


Benzoic  acid, 
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POOTT 
Phthalic  acid,  orthobenzene  dicarboxylic  acid,  [        I  and 

s.      /'COOH 

its  di-  and  tetra-halogen  derivatives,    C6H2C12/  poOTT 
(cinnamic  acid),  C6C14<^  ppp.  pr  (phenylacrylic  acid). 

The  nitrocompounds  are  those  in  which  the  hydrogen  in 
the  hydrocarbon  is  substituted  by  the  nitro-radical,  (N02), 
which,  as  may  be  conceived,  imparts  acid  properties  to  the 
compounds.      The  leading  members  are — 


NO, 


Nitrobenzene,  C6H5N02 


m.-dinitrobenzene,  C6H4(N02)2 


NO, 


N02 
CH3 


CHS 


o.-  and  p. -nitro toluene,  C(3H4CH3N02 


NO, 


NO, 


CHa 


Dinitrotoluene,  C6H4CH3(N02)2  1:2:4 


NO, 


NO, 


CH, 


Nitroxylol,  C6H3(CH3)2NO< 


1:3:4  A3* 


NO, 


NO, 


a-nitronaphthalene,  C10HrNO2 


a-dinitronaphthalene,  C10H6NOo 


NO, 


NO, 
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The  substitution  products  dealt  with  have  been  mainly 
the  monosubstitution  products,  but  substitution  can  take 
place  in  more  than  one  position  at  the  same  time  and  in 
the  same  molecule.  Of  the  multisubstitution  products  in 
which  the  hydroxy-radical  occurs  the  chief  are- — 


OH 


Eesorcinol,  C6H4(OH)2 


OH 


OHs 


Oranol,  C6H3  {°g»  ^Q 


OH 
OH 

Pyrogallol,  C6H3(OH)8    (  J* 

OH 
The  dioxynaphthols,  of  which  there  are  ten,  C10H6(OH), 

OH 


OH 

Among  the  multo-amido-substitution  products  are  found 
the  diamines,  the  secondary  and  the  tertiary  amines.  Of  the 
diamines  the  principal  members  are — 

o,  NHo  p,  NH2 


The  phenylene  diamines,  C6H4(N"H2)2 

The  tolylene  diamines,  C6H4CH3(NH2)2 
CH,  CH3 


NHo 


NH, 


( 


1:2:4)/VTH2  (1:2:5)  /N 


NH,  CH3 

With  this  class  the  diamines  in  which  substitution  has 
already  taken  place  in  the  amido  -  radical  may  be  con- 
sidered ;  e.g. — 
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Piphenyl    m.  -phenyl  enediamine,    C6H4S5S6^ 

Diphenyl  p.-naphthylenediamine,  C10H6S'£' 3JE5 

Diamido-diphenylamine,  NH(C6H4NH.2)0 

H       / v. 

>NH, 


NHo 


C6H4NH2 


Benzedine,                      H,n/       \ — /        \to 
C6H4NH2         X ^^ '       2 


Tohiidine, 


C6H3CH3NH2 


C6H3CH3NH2 


NH 


NH„ 


Among  the  secondary  and  tertiary  amido-derivatives  are 
found — 


H 


I)iphenylamine,NH  jfi^s,^        ) — N- 
Benzlaniline,  C6H5NCH2C6H5,  <       >  NHCH2  <        > 


/C6H3 
Dimethylaniline,   N — CH3 

\CH3 

Monoethylaniline,  N— CH9CH3 


Dimethyl-a-iiaphthylaniine,  C10H7jST(CH3)2, 

Phenyl-a-naphthylamine,  C10H7NHC6H5 

N— H 


^  CH., 


\_ 


> 


Quinoline,  C9HrN 


CH-CH 


\y—  N=CH 
Quinaldine,  C10H9N  j^  V(CHs)CH 
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Carbazol,  C12H9N 


C(.H4S 


>K"H 


C6H/ 

Orthomethyl  benzene, 

C6H4KH2(1  :  4)        .     .       H      . v        > v  CH3 

C6H3(CH3)NH2  ^  •  ^  •  ^     2    \ /      N /NHo 


Dianiido  carbazol,  HN 


/C6H3NH2 


\ 


XC6H3NH2 


p.-diamido  stelbine,  C6H4(NH2)CH  :  CH'C6H4NH2 

OH  =  HC 


NH„        NHo 


The  sulphonic  acids  of  the  amido-  and  hydroxy-derivatives 
are  of  the  utmost  importance,  often  occurring  in  the  molecule 
of  colouring  matters.    The  chief  phenol-sulphonic  acids  are — 


p,  OH       o,  OH 
o.  and  p. -phenol  sulphonic  acid,  C6H4S03HOH 


S03H 


SO3H 


DA    TT 

The  a-naphthol  monosulphonic  acids,  C10H6(^tx     j  °f  which 

there  are  several  isomers,  but  the  most  important  is  a 

OH 


naphthol  monosulphonic  acid,  NW,'l  :  4 


SO,H 


/UOA    \ 

The  a-naphthol  disulphonic  acids,  C10HA,tt         >  of  which 

of  the  many  isomers  (1  :  2  :  4)  are  the  principal 
OH  OH 


S°*H  and  (1:2:7)^ 


S03H 


SO3H 


16 


THE    MANUFACTURE    OF    LAKE    PIGMENTS 


The  a-naphthol  trisulphonic  acids,  of  which  the  following 
two  are  most  commonly  met  with — 


OH 


a-naphthol  trisulphonic  acid,  1  :  2  :  4  :  7 


HO„S 


S03H 


SO„H 
SOoH     OH 


a-naphthol  trisulphonic  acid,  1:3:6:8 


HO,S 


S03H 


The  /3-naphthol  monosulphonic  acids,  four  of  which  are 
generally  in  use,  namely — 


SO3H 


OH 


Bayer's  acid,  C10H6o^  ^(2  : 8) 


OH 


Schaffer's  acid,  C1fJEL0/~.  Tr(2  :  6) 

^03HV  so.w 


OH 
Dahl's  acid,  C10H6qr)  „-(2  :  5) 


OH 


OH 


OH 


OH 


sc 

SO,H/ 


Cassella's  acid,  C10H6C,.)  tj(2  :  7) 

The  /3-naphthol  disulphonic  acids.      Of  the  many  isomers, 
the  following  are  of  most  importance — ■ 

/?-naphthol  disulphonic  acid,  C10H3OH(SOoH),  2:3-6 

H°3S\/\/S03H 

/?-naphthol  disulphonic  acid,  C10H5OH(SO3H)2  (2:6:8) 

H03S 


HOaS 


OH 


/3-naphthol  trisulphonic  acid,  C10H4OH(SO3H)3,  most  probably 

H03S 


2:3:6:8 


HO,S 


OH 
SO3H 
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The  sulphonic  acids  of  the  dioxynaphthalenes  are 
important  derivatives  of  this  group,  and  give  rise  to  many 
isomers,  and  those  in  use  are  believed  to  be  various  mixtures 
whose  exact  constitution  is  not  known. 

The  amido  -  sulphonic  acids  are  equally  important  with 
the  hydroxy-sulphonic  acids.  The  principal  members  that  are 
of  concern  in  lake  manufacture  are — 

p,     NH,      m,  NH2 

The  Wphanilic  acids,  C6H4NH2S03H     [J         [      J 

S03H 
Phenylhydrazine  p. -sulphonic  acid,  C6H4NHNH2S03H 

NHNHo 


SO,H 


The  toluidine  sulphonic' acids,  C6H8(CHs)(NH9)SOaH 
The  xylidine  sulphonic  acids,  C6H2(CH3)2(NH2)S03H 
The   a-naphthylamine  sulphonic  acids,  C10H6]SrH2SO3H,   of 
the  seven  isomers  of  which  (1  :  4),  (1  :  3),  (1  :  6),  (1  :  8), 
and  (1  :  2)  occur  by  far  the  oftener  in  colour  molecules, 
a-naphthylamine  sulphonic  acid 

NHa  NHo 


1:4 


(1:6) 


H03S 


etc. 


SO,H 


The  a-naphthylamine  disulphonic  acids  and  trisulphonic 
acids.  The  following  of  the  many  isomers  will  serve  to 
illustrate   their  constitution — - 

a-naphthylamine  disulphonic  acid,  C10H5N"H2(SO3H)2 
HO3S    NH2 


1:3:8 


SO,H 
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a-naphthylamine  trisulphonic  acid,  C10H4NH2(SO3H)3 


(1:2:4:7) 


H03S 


S03H 


SOaH 


The  /3-naphthylamine  mono-  di-  and  trisulphonic  acids 
are  equally  important  to  those  of  a-naphthylamine,  and  their 
constitution  is  similar,  save  that  the  amido  group  is  in  the 
/3-position. 

Eefef ring   to  the   sulphonic  acids    of   the  diamines,  and 

the  secondary  and  tertiary  amines,  the  following  are  found 

of  importance : — 

Methyl  and  ethyl  /3-naphfchylamine  sulphonic  acid, 
C10H6SO3HNHCH3  and  C10H6SO3HNHCH2CH3 

Diamido-naphthalene  disulphonic  acids,  C10H4(NHo)o(SO3H)2 


NH, 


NH,     NH, 


1:5:3:7    H°sS 


SO3H 


and  (1  :  8  :  3  :  6) 


H03S 


NH, 


SO,H 


The  amido-phenols,  that  is,  those  compounds   in  which 
both  the  hydroxy-  and  the  amido-radicals  occur — 

m,     NH, 


The  amido-phenols,  C6H4NH2OH 


OH 


and  derivatives  such  as  dimethyl-ainido-phenol,  C6H/  -,-L  ,  and 

diethyl-amido-phenol,  C6H4/  (^    2    5'2,  from  which  are  derived  the 

/NO 
nitroso-compound,  e.g.,  C6H3 — OH 

\N(CH3)2 

The  amido-naphthols,  of  which  there  are  several,  which 

are    largely    used    in    the    preparation    of    azo    colours,    the 

general  formula  of  which  may  be  expressed  in  this  manner — 

NH2 

C10H0OHNH2(1  : 2) 
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These  amido-naphthols,  as  can  be  readily  surmised,  ,g^ve  rise 
to  a  series  of  mono-  di-  and  trisulphonic.  acids,  \yhich  are  of 
great  importance  in  the  production  of  the  above-mentioned 
azo  colours.  There  are  many  isomers ;  they  may  be  written 
thus — 

The  monosulphonic  acids,  C10H5KTf2OHSO3H(2  :  3  :  7) 


HO,S 


OH 


The:  disulphonic  acids,  C10H4NH2OH(SO3H)2(2  :  3  :  6  :  8) 

S03H 

Mnh2 


H°3S\/\/0H 


Among  the  derivatives   of   the   amido  -  phenols    may  be 
counted  anisidine,  the  methyl  ether  of  amido-phenol, 


NH, 


and  dianisidine, 


OCH, 

C  "FT  /0CH3 
U6±1*\NH2, 

C6H3(OCH3)NH9 

I 
C6Hs(OCH3)NHa 


The  amido-nitro-compounds  are  of    considerable  import- 
ance, among  which  occur — 

m,       NH,  p,     NH2 

I1 

iN02 


The  nitranilines,  C6H7NH2IST0 


i'' 


The  nitrotoluidines,  C6H4K"H2N02, 


CH3 

0 

NO, 


NHo 


The  multisubstitution  products  containing  the  carboxyl- 
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radical,  COOH,  and  its  derivatives.     The  following   are  some 
of  the  best  examples : — 

Amido-benzoic  acid,  C6H4NH2COOH 
o,     NH,  m,     NH2 

0™  0-» 

o,     OH 
Salicylic  acid,  C6H4(OH)COOH         [       jC00H 

Amido-salicylic  acid,  C6H3(OH)(NH2)COOH 
Cresolic  acids,  C6H3(CH3)(OH)COOH 
Gallic  acid,  trioxybenzoic  acid,  C0H2(OH)3COOH 

OH 

HOOCk    y<OH 

a,  OH 

/\/\cOOH 


Naphthol  carboxylic  acid. 


W 


The  introduction  of  the  oxidation  products  of  the  fatty 
hydrocarbons,  i.e.,  the  aldehydes,  ketones,  etc.,  give  rise  to  a 
series  of  compounds,  of  which  those  of  the  greatest  import- 
ance are — 

H— C  =  0 


Benzaldehyde,  C6H5CHO, 


and  its  derivatives,  mono- 


and  dichlorbenzaldehyde,  C6H4C1C0H 
H— C  =  0  H— C  =  0 


CI 


and   C6H3C12CH0(1  :  2  :  4) 


CI 


There  are  of  course  hydroxy-  nitro-  and  amido-derivatives. 
of  which  the  following  are  of  considerable  interest ;   e.g. — 


P,     N02 


The  nitro-benzaldehydes,  C6H4(N02)CHO 


CHO 
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m,     NH 


The  amido-benzaldehydes,  C6H4(NH,)CHO 


The  oxybenzaldehydes,  C6H4(OH)CHO 


CHO 


P,     OH 


CHO 


0 


the  following  are  of  interest  :- 


Of  the  ketones, 

E— C— E 
Benzophenone,  CgH^C'CVCgHg,  and  its  derivatives,  the  amido 

benzophenones,  C6H5#COC6H4NH0</       \     /~ 
diamido-benzophenones,  C0H4NH2,C  :  0-CH4NHc 

The    oxidation   of    anthracene,    C14H10 


NH, 


C*H4\CO/C^  °r 


gives  rise  to    anthraquinone,  from  which  the  alizarine 
colours   are   derived.       Anthraquinone,    C14Hs(CO)2  or 

FO 

0 
The  preceding  short  sketch  of  the  combinations  of  the 

various  hydrocarbons  has  been  given  in  order  to  illustrate 
how  the  combinations  Occur,  and  is  to  render  the  con- 
stitutional formula  of  the  various  colours  more  easily 
understood,  and  to  enable  the  lake-maker  to  dissect  the 
constitution  of  the  colour,  in  order  that  he  may  apply,  not 
merely  the  precipitating  agent  of  the  colour,  but  convert 
it  into  a  true  lake.  To  enter  into  theoretical  considera- 
tions, and  the  various  modes  of  production  of  the  various 
derivatives  of  the  hydrocarbons  of  either  the  aromatic  or 
fatty  series,  is  beyond  the  scope  of  a  text-book  dealing  with 
lake  production,  and  they  can  be  better  understood  by  the 
study  of  some  standard  systematic  work  on  organic  chemistry. 
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CHAPTEE    II 


THE    GEOUPS   OF    THE    ARTIFICIAL    COLOURING    MATTERS 


The  Nitro  Group. — The  chromophor  of  this  group  is  the  nitro- 

radical,  N02,  which,  when  combined  with  the    amines    and 

phenols  of  the  aromatic  series,  produces  dyestuffs  of  an  acid 

character.      The  nitro-amido  compounds,  owing  to  the  basic 

properties  of  the  amido  group,  are  of  but  little  value,  being  of 

much  less  tinctorial  power  than  those  of  the  phenols.      Only 

one  sulphonic  acid  of  this  group  of  commercial  value  is  in 

the  market,  namely,  naphthol  yellow   S.      The  use  that  the 

colours  of  this  group  are  usually  put  to  in  lake-making  is  to 

modify  the  shade  of  basic  colours  with  which  they  combine ; 

in  some  cases  totally  precipitating,  but  usually  only  partially 

doing  so — the    precipitation   of    the    basic  colours  by  other 

means  usually  carries  down  the  whole  of  the  colours.      Certain 

members  combine  partially  with  aluminium  hydrate,  Al2(OH)6, 

but  on  heating  and  washing  are  nearly   entirely  redissolved. 

Of  the  colours  in  this  group  those  most  generally  met  with 

are — 

OH 

no2/\no2 

NO, 


Picric  acid,  C6H2OH(N02)3 


Naphthol  yellow  dinitro-a-naphthol,  C10H5OH(NO2)2,  which 
usually  comes  into  commerce  as  the  sodium  salt,  C10H5ONa 
(N02)2.      Naphthol  yellow  S,  the  sulphonic  acid  of  naphthol 
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yellow,  C10H4(OH)(NO2)2SO3H,  the  sodium  salt  of  which, 
C10H4ONa(N"O2)2SO3Na,  is  usually  sold,  combines  with  freshly 
precipitated  aluminium  hydrate,  partially  forming  a  pale 
yellow  lake.  A  more  complete  precipitation  takes  place 
when  the  requisite  quantity  of  barium  chloride  is  used.  When 
used  with  purely  basic  colours  it  is  precipitated  along  with 
them,  but  after  a  time  separates  out ;  the  most  complete 
precipitation  takes  place  when  it  is  used  in  conjunction  with 
amido-sulphonic-azo  colours,  precipitated  on  a  base  in  which 
there  is  freshly  precipitated  aluminium  hydrate,  by  means  of 
barium  chloride.  In  these  cases  it  evidently  combines  with 
the  basic  group  of  the  colour  used  and  the  aluminium 
hydrate,  and  on  the  addition  of  the  barium  chloride  forms  a 
compound  lake.  Green  lakes  produced  in  this  manner  are 
much  faster  to  light  than  those  produced  by  using  other 
yellow  dyestuffs. 

The  azo-dyestuffs  are  distinguished  by  the  fact  that  they 
contain  the  chromophor,  — -N  =  N — ,  linked  up  to  two  benzene 
rings  or  other  aromatic  hydrocarbons,  differing  from  the 
diazo  compounds,  which  are  similarly  constituted,  but  not 
always  combined  with  aromatic  hydrocarbons.  They  form 
several  well-defined  groups,  which  may  be  classified  as 
follows : — 

(1)  Amido-azo  colour. 

(2)  Oxy-azo  colours. 

(3)  Tetrazo  dyestuffs. 


There  are  some  other  groups  of  minor  importance,  individual 
members  of  which  are  used  to  make  lakes,  but  can  readily  be 
considered  in  conjunction  with  the  other  groups  to  which  they 
are  related. 

Before  proceeding  to  consider  the  various  groups  of  the 
azo-colours,  as  these  colours  are  by  far  the  most  numerous  of 
the  artificial  dyestuffs,  it  will  be  as  well  to  briefly  discuss  their 
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general  formation  and  the  influence  exercised  on  the  colouring 
powers  and  properties  by  the  various  hydrocarbons  and  their 
substitution  products  when  introduced  into  the  colour  mole- 
cule. 

The  azo-compounds,  though  mostly  highly  coloured  bodies, 
are  not  really  dyestuffs,  unless  they  contain  some  body  which' 
imparts   acid    or  basic    properties    to    the   compound.      For 
instance,  azo-benzene,  though  a  brilliantly  coloured  body,  does 
not  possess  dyeing  properties,  but  when  it  is  sulphonated,  i.e., 
converted  into   the  sulphonic  acid  of  azo-benzene,  it  acquires' 
tinctorial  powers,  which,  however,  are  considerably  increased 
by  the  introduction  of  an  auxochrome  group  like  (OH).      The 
introduction  of  the  amido-radical  confers  basic  properties  on 
the  compound ;  and  whereas  the  acid  azo-compounds  have  to 
be  sulphonated   to  render  them  soluble,  the  basic  are  usually 
soluble.      Combining  with  acids,  however,  to  form  salts,  the 
introduction  of  the  various  auxochrome  groups  exercise  great 
influence  on  the  colour  produced,  more  especially  if  they  be 
of  an  entirely  different  nature  to  those  already  constituting 
the  colour. 

The  compounds  which  contain  only  hydrocarbons  of  the 
benzene  series  are  yellow,  orange,  and  brown.  When  naphtha- 
lene is  introduced  they  become  red  ;  and  as  the  number  of 
naphthalene  rings  increase  they  become  bluer,  yielding  violets 
and  various  shades  of  blue. 

The  amido-azo  colours  are  of  a  basic  nature,  and  some 
members  of  this  section  come  into  commerce  as  sulphonic 
acids.  The  majority  are  simply  the  amido-derivatives ;  for 
though  both  the  amido-  and  sulphonic-acid  groups  confer 
certain  properties  to  the  colour  molecule,  the  one  being  basic 
and  the  other  acid  in  nature,  it  is  only  when  these  two 
opposite  characteristics  can  be  satisfied  that  the  best  results 
can  be  looked  for. 

To  attempt  to  give  a  detailed  list  of  the  colours  of  this 
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division  alone  would  not  be  to  any  great  advantage,  as  they 
are  detailed  in  many  lists  and  dictionaries,1  and  as  a  general 
rule  they  can  be  regarded  as  members  of  the  same  family, 
answering  to  the  same  reactions  as  regards  precipitation  and 
lake-forming.  It  is  proposed  to  deal  with  the  chief  repre- 
sentatives only  : — 

Chrysoidine  diamido-azo-benzene,  C0H4"N  :  N-C6H3(]NH2)2 
Diphenylanhne    orange   or   acid   yellow    D,    sodium  salt  of   p.- 
sulphobenzene-azo-diphenylamine, 

Metanil   yellow,    the    meta  -  sodium    salt    of   sulphobenzene-azo- 
diphenylamine, 

p  tt  3S03ffa 

U»U41N  :  N"-C6H4(ISTH2)2 

Acid    brown    R,    salt   of   p.  -  sulpbonapbthalene  -  azo  -  plienylene 
diamine-azo-benzene, 

c   ^  (4)S08Na 


-in 


C6H5-N  :  X  /C6H.2(^H2), 


Bismarck   brown,  hydrochloride    of    benzene    disazo  -  phenylene- 
diamine, 

N  :  ^-C6H4™2HC1 

(~i  tt  xyxx2 

«    4  NHnHCl 

i\  .  in — ^g^jvh, 

When  the  sulphonic  acid  groups  are  absent  from 
the  colour  molecule,  the  colouring  matter  can  be  thrown 
down  as  a  lake  by  those  means  usually  adopted  for  purely 
basic  colours,  e.g.,  by  combination  with  tartar  emetic  and 
tannic  acid. 

When  the  sulphonic  acid  group  is  present,  barium  chloride 

1  Two  very  good  works  of  reference  to  the  constitution,  formula,  and  pro- 
perties of  the  artificial  colours  are  Schultze  and  Julius'  The  Systematic  Survey 
of  the  Organic  Colouring  Matters  and  Hurst's  Dictionary  of  the  Coal  Tar  Colours, 
the  former  being  the  more  scientific. 


26  THE   MANUFACTURE   OF   LAKE   PIGMENTS 

precipitates  the  bulk  of  the  colour  in  most  cases,  but  the 
precipitation  is  usually  not  complete;  but  the  previous 
addition  of  a  little  oleic  acid,  previous  to  the  addition  of 
the  barium  chloride,  renders  the  precipitation  more  complete, 
and  greatly  increases  the  fastness  and  brilliancy  of  the 
lake  produced.  This  is  very  noticeable  in  the  case  of  metanil 
yellow. 

The  Oxy-azo  Colours. — The  most  important  members  of 
this  group  are  the  derivatives  of  the  isomeric  naphthols  and 
their  sulphonic  acids.  Of  the  colours  derived  from  benzene, 
the  most  important  is  tropaolin  0,  or  resorcin  yellow,  the 
sodium  salt  of  p.-benzene-azo-resorcinol. 

SOgNa 
6    4N  :  N-(4)C0H4(OH)o 

The  naphthol-azo  dyes  are  almost  entirely  used  in  the 
form  of  sulphonic  acids.  The  sulpho  group  has  very  little 
influence  on  the  shade,  but  the  different  isomeric  naphthol- 
sulphonic  acids  give  entirely  different  shades  with  the  same 
diazotized  base.  The  derivatives  of  /3-naphthol  are  found  to 
be  more  permanent  than  those  of  a-naphthol,  owing  no  doubt 
to  the  method  of  arrangement  of  the  various  substitution 
groups  in  the  naphthalene  ring. 

When  the  naphthol- sulphonic  acids  are  combined  with  the 
diazo-compounds  of  benzene,  yellow  and  orange  colours  are 
produced,  which  with  the  higher  homologues  become  red; 
with  the  derivatives  of  naphthalene  reds,  which  become 
bluer  as  the  molecular  weights  of  the  compounds  become 
greater.  The  colours  known  as  the  coccinines  are  derived 
from  diazoanisol  and  its  homologues  and  /3-naphthol  di- 
sulphonic  acid. 

The  colours  belonging  to  this  group  are  very  numerous, 
varying  from  yellows  to  deep  bluish-reds.  Of  those  which 
demonstrate  the  constitution  of  this  group  the  following 
examples  are  given  : — 
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Orange  2.— Sodium  salt  of  p.-sulphobenzene-azo-^naphthol, 

n  „  SOo^a 
°6-tl4N;K-(l)C10H7OH(2) 

Mandarin  G.  K.— Sodium  salt  of  sulpho-p.-toluene-azo-/3-naphthol, 

C6H3S03Na  {$C^VlC10H6OH 
Ponceau  2  G.— Sodium  salt  of  benzene-azo-/?-naphthol  disulphonic 

acid, 

(2)OH 
C6H5'N  :  N-(l)C10H4(6)SO3Na 

(6)S03Na 

Ponceau  3  P.— Sodium  salt  of  if,  cumine-azo-/3-naphthol  disulphonic 

acid, 

(5)CH3 
c  H  (4)CH3 
°^2(2)CH3  QHo 

(l)-N:N-C10H4^Ta)2 

Ponceau  2  P.— Sodium  salt  of  xylene-azo-0-naphthol  disulphonic 

acid, 

(2)OH 
C6H3(CH3),-N  :  ^(1AoH4(3)SOaNa 

Fast  red  B,  or  Bordeaux  B.— Sodium  salt  of  a-naphthalene-azo- 

jS-naphthol  disulphonic  acid, 

(2)OH 
C10Hr(a)N  :  N-C10H4(3)SO3Na 

(6)S03Na 

Crocein  scarlet  B.  X.— Sodium  salt  of  sulphonaphthalene-azo-/3- 
naphthol  monosulphonic  acid, 

n    R(4)S03N"a  ,0H 

The  tetrazo  or  disazo  colouring  matters  are  of  a  much 
more  complex  formation,  and  differ  from  the  azo  colours  by 
containing  the  chromogen  -N  :  N'  more  than  once  in  the  mole- 
cule, and  may  be  divided  into  three  classes  : — 

(a)  Those  which  contain  two  azo  groups  and   the  auxochrome 
groups  in  one  benzene  nucleus,  e.g.,  phenol-disazo-benzene, 

C6H5-N  :  ^H^.^ 
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(b)  Those  which  contain  the  disazo  groups  in  one  ring  and  the 
auxochromes  in  the  others.     Tetrazo-benzene-phenol 

C6H5-i\  :  N-C6H4-N  :  X-C6H4OH 

(c)  The  disazo  dyestuffs  derived  from  benzidine 

C0H4-NH2 

C6H4\NH2  and  its  homologues. 

Without  entering  into  minute  detail  concerning  the  for- 
mation and  the  chemical  peculiarities  of  each  of  these 
groups,  their  general  formation  may  be  represented  by 
the  following  few  examples  of  this  extremely  numerous 
group  :— 

Biebrich    scarlet.  —  Sodium    salt    of    sulphobenzene-azo-sulpho- 
benzene-azo-/2-naphthol, 

Ponceau  4  R.  B.— Sodium  salt  of  sulphobenzene-azo-benzene-/?- 
naphthol  monosulphonic  acid, 
CH(l)S03Na 
6    4(4}\  •  N-G  F  -N  •  \T-r   tt  (2K»H 
{)     '  *  ^  *  •  B  C^(S)S03Na 

Bordeaux    G.— Sodium   salt    of   sulphotoluene-azo-toluene-azo-/?- 
naphthol-y8-sulphonic  acid, 
'CH0 


C6H3<(  S03Na 


(CH„ 


:A   N.\r./nr    H   K2)OH 


Na 


Naphthol  black  6  G.— Sodium  salt  of  disulphonaphthalene-azo-a- 
naphthalene-azo-/?-naphthol  disulphonic  acid, 

10    5  IN  :  N-(4)C10H6(1)N  :  N-(1)C10H4   (3)SO,Na 

[(6)S03Na 

Acid  brown  G.— Sodium  salt  of  benzene-azo-phenylene  diamine- 
azo-benzene-p.-sulphonic  acid, 

C6H5N  :  N-C0H2j  NH0 

IN  :  N-(l)C,F4(4)S03Na 
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Cloth  brown  G. — Sodium  salt  of  diphenyl-disazo-dioxynaphtha- 
lene  salicylic  acid, 

(1)C6H4(4)N  :  K-C6H3 

(1)C6H4(4)K  :  N--C1)C10H5^^ 

Diamine  fast   red.  —  Sodium  salt  of   diphenyl  -  disazo  -  salicylic- 
amido-naphthol  sulphonic  acid, 

(2)NH2 
C6H4(4)-]ST  :  N-C10H4(8)OH 

/  |  (6)S03Na 

C„H4(4)^:NC6Hs{l^om 

Benzopurpurin  4  B. — Sodium  salt  of  ditolyl-disazo-binaphthionic 

acid, 

c  H  (3)CH3         c        j(l)NH2 
u6±±3(4).^ .  N-(2)uion5  {(4)S08Ka 

r  R  (4)-N :  *T-(2)C   H    1(1)NH3 
^^(SJCHg  10    51(4)S03^Ta 

Closely  related  to  the  tetrazo  colours  are  the  derivatives 
of  the  thiotoluidines,  of  which  the  following  two  members  are 
the  most  important : — 


Primuline  is  a  mixture  of  which  the  chief  constituent  is 

p//S\r//Ss 


S^C/S^C6H3-CH3 


,TT/S\r.rTT  /SOvNa 

Thioflavin-dimethyl-dihydrothiotoluidene-methyl  chloride, 

CH3C1 

C6H3(4)C6H3/  |  ^C(4)C6H4(1)N(CH3)2 

(2) 

The  precipitation  of  the  members  of  this  section  is 
usually  effected  by  the  agency  of  barium  chloride,  which 
forms  the  insoluble  barium  salt  of  the  compound.  In  many 
cases,  however,  the  number  of  lake-forming  groups,  beyond 
the  sulphonic-acid  groups,  leads  to  the  necessity  of  adopting 


30  THE   MANUFACTUKE   OF    LAKE   PIGMENTS 

further  reagents  to  procure,  in  some  cases,  the  complete 
precipitation  of  the  colour,  and  to  increase  its  fastness  and 
brilliancy,  the  consideration  of  which,  together  with  the 
formation  of  a  series  of  pigments  of  growing  importance, 
i.e.  the  production  of  insoluble  azo-colours  on  suitable  bases, 
will  be  more  fully  considered  later.  The  nitroso  and  iso- 
nitroso  colours  are  an  unimportant  group,  from  which  lakes 
are  rarely  made.  They  contain  the  chromogen  \ISTOH. 
About      the     best-known      member     is      gambine     /3-nitroso 

w*  i  nTT(l)CO— C  =  NOH 
a-naphthol  C6H4/2xCH  =  CH 

The  oxyketone  group,  however,  is  one  of  the  most 
important,  as  it  embraces  the  alizarines  and  allied  colours, 
containing  the  powerful  acid-forming  chromogen,  :  CO,  which, 
when  acid-forming  auxochromes  are  introduced  into  the  mole- 
cule, form  powerful  colouring  matters, — these  colours  have, 
however,  to  be  united  to  metallic  oxides  before  their  full 
colouring  power  and  shade  are  developed. 

The  derivatives  of  benzene  and  naphthalene  are  known, 
but  they  are  of  much  less  importance  than  those  of  an- 
thracene, the  principal  colouring  matters  derived  from  this 
hydrocarbon  being — 

Alizarine  VI. — a-/3-dihydroxy-anthraquinone, 

p  XT  /GO\r  tj  OH 
u6^4\C0/U6±l20H 

Alizarine  EG. — Trihydroxy-anthraquinone, 

xs(\n  XT  /    L,*J\p  XT  (Jki 

Purpurin. — Trihydroxy-anthraquinone, 

c,h/coNc6h^oh 
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Alizarine  Bordeaux. — /?-tetrahydroxy-anthraquinone, 
OH  OH 

° /\OH 

•c- 

HO  ° 

Alizarine  orange. — /3-nitro-alizarine, 

CeH /CO\CeHo| 
Alizarine  WS. — Sodium  salt  of  alizarine  monosulphonic  acid, 

Alizarine  blue. — Dihydroxy-anthraquinone-quinoline, 

Alizarine   indigo  blue.  —  The  sodium   bisulphite   compound   of 
penta-hydroxy-anthraquinone-quinoline. 

Great  care  has  to  be  taken  in  making  lakes  from  these 
colours.  The  aluminium  lakes  are  usually  those  prepared,  and 
the  author  has  found  the  following  general  method  of  pro- 
cedure yield  the  most  satisfactory  results  as  regards  brilliancy 
of  shade :  — 

Dissolving  the  alizarine  in  a  mixture  of  carbonate  and 
phosphate  of  soda,  adding  the  requisite  quantity  of  oil,  and 
carefully  precipitating  in  the  cold  with  sulphate  of  aluminium, 
adding  a  calculated  amount  of  acetate  of  calcium,  and  develop- 
ing the  shade  by  slowly  raising  to  the  boil  in  the  course  of 
about  three  hours,  and  boiling  one  hour. 

The  reasons  for  this  procedure  will  be  fully  explained 
when  dealing  with  the  precipitation  of  colours,  as  there  are 
many  points  which  to  go  into  fully  at  this  point  would  be 
unadvisable. 

This  method  is  also  applicable   to  colours  which  are  not 
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alizarines,  but  though  belonging  to  other  groups  are  adjective 
colours. 

The  ketonomides  and  the  hydrazides  are  allied  to  the 
oxyketones,  but  only  one  colour  of  each  group  is  at  present 
of  any  interest  to  lake  manufacturers,  namely,  auramine,  a 
valuable  yellow  basic  dyestuff  of  great  value  in  the  pro- 
duction of  green  lakes  from  basic  colours. 

The  chromophor  is  HN  :  C,  the  generally  accepted  formula    of 


auramine 


U\C6H4vCT(CH8)2H 


This  colour  is  precipitated  with  tartar  emetic  and  tannic 
acid  as  well  as  by  the  other  methods  used  in  the  precipitation 
of  basic  colours,  and  finds  its  great  use  in  lake-making  for 
modifying  the  tones  of  the  more  powerful  triphenylamine 
colours. 

The  hydrazene  colour,  tartrazine,  is  the  sodium  salt  of 
sulpho-phenyl-hydrazide  of  dioxytartaric  acid, 

HOOC— C  =  N-NH— C6H4S03Na 

HOOC— C  -  N-NH— C6H4803Na 

It  precipitates  completely  with  barium  chloride,  yielding, 
especially  on  a  base  of  aluminium  hydrate,  a  bright  golden 
yellow  lake ;  but  as  cheaper  colours  give  a  very  similar  shade 
it  is  not  much  used,  though  its  lake  is  fairly  fast. 

Triphenylamine  Colours. — In  this  group  occur  nearly  all 
the  basic  artificial  colours.  They  are  usually  very  soluble, 
and  of  great  colouring  power,  and,  owing  to  the  brilliant 
shades  they  produce,  are  largely  used  in  the  production 
of  lakes.  They  are,  however,  as  a  general  rule,  extremely 
fugitive  to  light,  but  their  brilliancy  causes  them  to  be  more 
in  demand  than  faster  colours  which  are  duller  in  shade. 

Like  the  azo  colours,  they  can  be  divided  into  three 
classes :— 
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(a)  The    rosaniline    dyestuffs,    containing    the    chromogen  =  C 
— NH-* 

(b)  The  rosolic  acid  dyestuffs,  containing  the  chromogen  =  C — 0— 

II 

(c)  The  phthaleins,  containing  the  chromogen      C  x 


)0 


-CO' 


The  following  will  be  found  to  be  representative  members  of 
the  rosaniline  dyestuffs  : — 

Malachite  green. — Zinc  double  chloride  of  tetramethyl-p.-amido- 
triphenylcarhinol, 

b|i    5     ,  \C6H4]NT(CH3)2C1 


Brilliant  green. — Sulphate  of  tetraethyl-diamido-triphenylcarbinol, 

■°  \C6H4N(C2H5)2bV4±1 


'6^5 


Acid   green. — Sodium    salt    dimethyl-dibenzo-diamido-triphenyl- 
carbinol  trisulphonic  acid, 

^H4N(CH3)CH2-C6H4S03i\a 


HO-C— C6H4-S03Na 


\CGH4N(CH3)CH2-C6H4S03iNa 

Guinea    green    B.  —  Sodium    salt     of    diethyl-dibenyl-diamido- 

triphenylcarbinol  disulphonic  acid. 
Night    blue.  —  Hydrochloride    of    p.  -  tolyltetraethyl  -  triamido- 
diphenyl-a-naphthylcarbinol, 

/C6H4N(C2H5)2 
C-CGH4N(C2H5)2 
\C10H6N(C7H7)HC1 

Maaenta. — The  various  brands  of  this  colour  are  mixtures  of  the 
various  salts  of  rosaniline  and  pararosaniline.  The  hydro- 
chlorides may  be  expressed  thus — 


/(l)CflH4NH2 
C— (1)C6H4NH2 

i)c6h4nh;ci 


n  H  (3)CH3 

/°6n3(4)NH2 

and    C—  C6H4NH2 
\CBH4NH2C1 
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Alkali  blue  D. — Sodium  salt  of   triphenyl-pararosaniline  mono- 

sulphonic  acid, 

/(1)C6H4(4)NHC6H5 
C-(l)C(iH4(4)NHC6H5 
\(l)C6H4(4)NHC6H4S03Na 

Methyl    blue    C. — Sodium    salt    of    triphenyl-pararosaniline    tri- 
sulphonic  acid, 

/(l)C,H4(4)NE-C6H4-S03Na 
C— (l)CGH4(4)NH-C6H4-S03Na 
\(l)CGH4(4)N-C(3H4-S03Na 

The  basic  dyestuffs  of  this  group  lend  themselves  to 
precipitation  by  various  acids,  such  as  tannic,  oleic,  phosphoric 
arsenious  acids,  producing  lakes  of  varying  stability  and 
brilliancy.  The  most  permanent  are  those  produced  from 
tannic  acid,  but  they  are  far  from  being  so  brilliant,  especially 
in  the  case  of  the  magenta  and  green  colours,  as  those  pro- 
duced by  arsenious  and  oleic  acid.  The  violets  give  the  best 
results  with  phosphoric  acid,  which  will  not  take  down  at 
all  many  of  the  blues  and  greens.  Very  good  shades  are 
produced  with  tannic  acid  from  the  blues  and  the  bluish- 
greens. 

Where  the  sulphonic  acid  groups  are  not  numerous,  the 
colour  can  often  be  treated  as  a  purely  basic  one  ;  but  where 
they  are  numerous,  means  have  to  be  taken,  which  will  be  more 
fully  dealt  with  in  a  later  chapter,  to  produce  the  double  lakes. 

Many  of  the  acid  colours,  such  as  acid  magenta,  are  of 
but  little  value  to  lake-makers,  it  being  almost  impossible  to 
precipitate  them  suitably. 

The  colours  from  rosolic  acid  are  not  of  very  much  im- 
portance, the  chief  representatives  being — 

Aurine  or  rosolic  acid, 


/(1)C« 

H4OH 

C-(l)Ce 

H4OH 

1  \(i)cfl 

1 

H40 
i 
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and  chrome  violet — sodium  salt  of  aurine  tricarboxylic  acid, 

(1)CGH3C00^a 
HO-C-(l)C6H3^om 

(1)C6H3COOIsTa 

neither  of  which  find  any  employment  in  the  production  of 
lakes. 

The  phthalein  colours,  however,  contain  a  very  important 
class  of  colouring-matters,  namely,  the  eosines,  which,  together 
with  the  basic  colours  derived  from  this  group,  the  rhodamines, 
give  a  number  of  colours  which  yield  lakes  of  the  brightest 
and  most  brilliant  shades  of  all  the  artificial  colours.  The 
general  formula  of  the  principal  members  may  be  represented 
by  the  following  examples  : — 


Eosine  A. — Alkali  salts  of  tetrabrom-fluoresceine, 

X 


0  :  C6HBr  /  £  ^>C6H] 


C6H4COONa 


Erythrosine. — Alkali  salts  of  tetraiodo-fluoresceine, 
0  :  CGHI /gN)C6HI2ONa 


C0H4COONa 


Phloxin. — Alkaline  salts  of  tetrabromdichlor-fluoresceine, 
0  :  C6HBr  /  p\c6HBr2ONa 


C6H2Cl2COONa 


Rose  Bengal. — Alkaline  salts  of  tetraiododicblor-fluoresceine, 


0  :  C6HL 


C6HI2ONa 


C6H2Cl2COONa 
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Khodamine    B. — Hydrochloride    of    diethyl    in    amido  -  phenol- 
phthalein, 

(C2H5)2NC6H3/^C6H3N(C2H5)2HC1 


0 

o  =  c- 


-CGH4 


Rhodamine    S. — Hydrochloride    of    diethyl    in    amido  -  phenol- 
succineine, 

C2H5NC6H3/^>C(;H3N(C,H5)2HC1 


() 


0:C 


CoH, 


Other  higher  products  of  this  group,  such  as  galleiu  and 
coeruleme,  are  of  more  interest  to  the  dyer,  producing  violet 
and  green  shades  on  mordanted  goods,  but  are  rarely  used  in 
lake-making. 

The  oxazine,  thioazine,  and  azine  group  of  colours  are  the 
derivatives  of  rather  a  complex  chromophor,  which  in  the 
case  of  the  oxazines  may  be  shown  as  follows : — 


L/N\ 
\0/ 


N 


The  thio  or  sulphur  azines,  as 


Nr 


/N\ 


S 


N 


The  azines,  as  <^  y  which  in  the  safranines  become 


modified  thus,  ( 


N 


N 


It  contains  a  number  of  extremely 


/      \ 


valuable  colouring-matters,  mostly  of  a  basic  character,  which 
give  very  useful  lakes,  the  principal  of  which  are — 
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Fast   blue    2   B,  —  Chloride    of    dimethyl-phenyl-ammonium-/3- 
naphthoxazine, 


C1(CH3)NC6H3/^>C]0H6 


Nile  blue  A. — Chloride  of  dimethyl-phenyl-amnionium-a-arnido- 


/3-naphthoxazine,   C1CH3NC6H3/  q  ~>C10H5]SrH2 

Methylene-blue  B. — Chlorides  of  tetramethyl  thionine, 

-N(CH3), 


:NY 


,CaH3< 


XC.Hg 


>S 


^(CH3),C1 


New  methylene-blue. — Chloride  of  diethyl-toluthionine, 
ClH(C2H5)i-C6H2/^C6H2/^02Hg 

Of  the  azines  the  safranines  are  of  the  greatest  interest. 
The  indulines,  though  yielding  lakes,  are  not  much  used  by 
the  lake-makers,  as  the  shades  produced  are  not  very  brilliant, 
and  can  more  readily  be  obtained  from  other  colours. 

The  general  formation  of  the  safranine  group  can  be 
judged  from  the  following  examples.  They  are  basic  in 
nature,  and  give  very  good  results  with  tartar  emetic  and 
tannic  acid. 

Safranine  B. — Diamido-phenyl-phenazonium  chloride, 

/N\ 
H,NC6H4<    |    >C6H3NH2 

/\ 
C1C0H5 

Basle  blue  K.  —  Dimethyl-amido-tolylamido-tolylphenon-naphth- 
azarine  chloride, 


(CH3)2  :  N-C6H3( 


ClCfHf 


>C10H5NHCrHr 


38 


THE    MANUFACTURE    OF    LAKE    PIGMENTS 


Metaphenylene-bhie.  — Tetramethyl  -  diamido-o-tolyl  -  diphenyl- 
azonium  chloride, 


ciaiL 


N 


CaH8< 


\ 


ClCyllijr 


•N< 


'C6H2x 


N(CH3)2 


C6H3 


\N/    | 

N(CH3)2 


The  tannic  acid  lakes  of  these  colours  are  the  best.  The 
blues  yield  fine  shades ;  the  red  shades  are  brighter  and 
faster  lakes  than  those  produced  from  magenta,  and  are  of 
great  use  in  the  production  of  bright  maroon  lakes,  as  they 
have  not  the  same  tendency  to  darken  that  magenta  has. 
The  quinoline  and  acridine  colours  are  principally  of  inte- 
rest   because   they  yield    us    the    quinoline  yellow  and    the 

0CH  =  CH 
and   acridine, 
N  =  CH 


,CH 


CM 


,  06H4,  are  the  chromophoric  groups ;  but  their 


power  is  but  feeble,  and  only  becomes  of  value  when  powerful 

auxochrome  groups  are  introduced. 

Quinoline    yellow    is   the   disulphonic   acid    of    quinoph- 

thalone, 

p  ^CH-C9H4N(S03Na)0 
V  \C6H4-COO 


and  is  entirely  precipitated  by  barium  chloride. 

The  acridine  colours  are  basic.  The  phosphines  are  used 
for  tinting  purposes,  but  do  not  by  themselves  give  pleasing 
lakes ;  both  tannic  acid  and  resin  soap  take  them  down, 
the    latter    giving    the    brighter    shades.       By   reference    to 
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the     formula     of     phosphine,    nitrate     of     diamido  -  phenyl 

acridine, 

C6H4NH2 


C, 


C6H4< 


•N< 


^C.HoNH./HNO, 


their  general  constitution  can  easily  be  understood. 

Of  the  groups  of  artificial  colours  those  described  will  be 
found  to  contain  the  colours  mostly  used  in  the  production  of 
lakes.  Those  which  have  been  dealt  with  but  slightly  contain 
many  valuable  colours,  but  they  are  of  more  interest  to  the 
dyer  and  colour-maker,  and  are  not,  or  only  very  occasionally, 
dealt  with  when  producing  pigments;  and  for  this  reason 
many  groups  have  been  omitted  entirely,  not  because  they 
are  unimportant,  but  that  they  have  little  or  no  interest  com- 
pared with  the  other  groups  of  artificial  colours  used  for  the 
purposes  of  precipitation. 
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CHAPTEE    III 


THE    NATURE    AND    MANIPULATION    OF    ARTIFICIAL    COLOURS 


The  colours  derived  from  coal-tar  come  into  the  market  in 
three  forms,  namely — 

I.   Amorphous  powders. 
II.   Crystals. 
III.   Pastes. 

By  far  the  greater  number  are  sold  as  amorphous  powders. 
The  crystalline  variety  are  mainly  basic  colours,  such  as 
magenta,  ethyl-green  crystals,  violet  crystals,  etc.,  and  can  in 
the  main  be  regarded  as  almost  pure  derivatives  of  the 
colours. 

The  colours  which  are  sold  as  powders  are  often  diluted 
with  from  10  per  cent,  to  80  per  cent,  of  soluble  matter, 
such  as  dextrin,  common  salt,  Glauber's  salts,  and  similar 
bodies.  This  is  done  for  several  reasons,  but  mainly  in  order 
to  reduce  the  strength  of  the  colour,  so  as  to  enable  larger 
quantities  of  the  dyestuff  to  be  used,  and  thus  to  diminish 
the  clanger  of  a  slight  error  in  weight  causing  a  considerable 
alteration  in  the  shade,  and  in  order  to  approximate  the 
price  to  competing  colours.  These  colours,  it  must  be  remem- 
bered, are  produced  and  prepared  for  the  market  for  the  use 
of  dyers  and  printers,  and  the  adulterants  added  may  for 
many  reasons  render  the  colours  more  suitable  for  use  in  the 
dyehouse  ;  but  when  used  for  the  production  of  lake  pigments, 
by  entering  into  one  or  more  of  the  reactions  taking  place  in 
the    formation    of    the    lake,    lead    to    results   that  are   not 
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expected,  and    cause  a  colour  otherwise    admirably  adapted 

for  this  purpose  to  be  condemned.      It  is  therefore  advisable, 

wherever  practicable,  to  obtain  as  pure    a  colouring-matter 

as  possible ;  for  the  lake-maker  requires  only  the  tinctorial 

power  from  the   colours,  because  by  means  of  the  bases  used 

he    dilutes   the   shade   produced  to   the   depth  and  strength 

required,  and   the   presence  of   dilutants   in   the  dyestuff,  if 

they  enter  into  any  reaction  during  the  lake-forming  process, 

not   only  are  misleading   bat   actually   increase   the   cost  of 

production.      The   purer   brands   are   often   distinguished    by 

the  term  extra ;  e.g.,  rhodamine  6G  extra  is  sold  as  being  five 

times  stronger  than  rhodamine  6G-,  but  is  considerably  under 

five   times   the  price   of  rhodamine   6G,  for  in  Plate  No.  1 

(facing  page  43),  sample  (1  :  2),  it  will  be  seen  that  a  10  per 

cent,  lake  of  rhodamine  6G  is  considerably  lighter  than  a  2 

per  cent,  lake  of  rhodamine  6G-  extra. 

The  paste  colours,  as  a  rule,  are  those  insoluble  in  water, 
such  as  the  various  alizarines,  and  usually  contain  20  per 
cent,  of  the  colouring-matter.  These  colours  in  many,  but 
not  all  instances,  can  be  obtained  almost  pure  in  powder,  and 
it  is  advisable,  for  the  reasons  already  stated,  to  use  where  it 
is  possible  the  purer  forms  in  preference  to  the  pastes. 

In  selecting  colours,  it  is  advisable  to  buy  only  those 
colours  which  are  the  products  of  the  leading  colour-making 
firms,  such  as  Eead,  Holliday  &  Sons,  Badische  Anilin  und 
Sodafabrik;  Brooke,  Simpson  &  Spiller,  L.  Cassella, 
Actungesellschaft  fur  Anilinfabrikation,  Berlin;  Societe 
pour  l'Industrie  Chimique,  Basle  ;  Kalle  &  Co.,  A.  Leonhardt 
&  Co.,  Geigy,  Basle,  and  some  others,  as  the  majority  of  the 
colours,  made  by  these  firms  are  well  known,  and  can  be 
found  in  the  various  lists  and  dictionaries  of  the  coal-tar 
products,  and  from  their  recognised  agents  the  colours 
required  can  be  obtained,  and  little  doubt  need  be  exercised 
as  regards  their  constitution  and  composition. 
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Experience  has  shown  that  for  lake-making  the  eosines 
of  the  Badische  A.  S.  F.  are  preferable  to  other  makers. 

The  oranges  and  cheap  shades  of  scarlet,  together  with 
the  basic  greens  and  magentas  of  the  Berlin  Company,  are  to 
be  recommended. 

The  better  class  azo  scarlets  and  oranges  and  acid  greens 
of  Meister  Lucius  &  Brunning,  and  Eead,  Holliday  &  Sons, 
give  lakes  of  a  most  satisfactory  nature. 

Comparison  has  shown  there  is  but  little  to  choose 
between  the  various  brands  of  naphthols  and  amido  bases, 
such  as  paranitraniline  of  the  various  makers ;  any  preference 
that  there  is  might  be  given  to  the  naphthols  and  developers 
of  Meister  Lucius  &  Brunning,  and  the  paranitraniline  of 
L.  Cassella  &  Co.  The  latter  firm  produce  a  number  of 
scarlets  admirably  adapted  for  lake-making,  but  they  have 
a  tendency  to  give  a  less  fiery  red  than  others  that  are  either 
cheaper  or  equivalent^  better;  they,  however,  are  well 
adapted,  on  account  of  their  clean  precipitation,  for  use  in  the 
production  of  deep  shades,  such  as  carnations  and  maroons. 

The  blues,  basic  and  acid  browns,  and  rhodamines  of  the 
Societe  pour  ITndustrie  Chimique  have  been  found  to  yield 
the  most  satisfactory  results. 

The  above  recommendations  have  no  reference  to  the 
properties  of  the  various  dyes,  as  regards  their  application  to 
textile  fabrics,  but  only  to  their  use  in  the  manufacture  of 
lake  pigments,  and,  though  not  referring  to  the  superiority 
of  any  one  maker's  colours,  are  given  merely  as  indications 
of  the  results  of  many  hundreds  of  comparisons  and  trials  of 
the  colours  produced  by  the  various  firms. 

When  colours  are  offered  which  do  not  bear  the  name  of 
a  recognised  firm,  they  must  always  be  looked  upon  with  a 
certain  amount  of  suspicion,  as  they  are  often  sophisticated 
colours  prepared  for  a  special  purpose,  and  are  not  to  be 
relied  on. 
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Colours  should  always  be  dissolved  in  water  by  them- 
selves, and  then  sieved  into  the  precipitating  tank  through  a 
fine  sieve,  about  80  meshes  to  the  inch.  The  vessels  used 
for  the  purpose  of  dissolving  acid  and  basic  colours  of  wood 
should  be  kept  separate,  as  the  strong  basic  colours  often 
materially  alter  the  shade  of  the  finished  lake  if  they 
come  into  contact,  even  in  minute  quantities,  with  acid 
colouring  matters,  or,  worse  still,  produce  dark  tarry  specks 
throughout    the   lake  pigment,  absolutely  ruining  it  for  all 

ordinary  processes. 

Where  a  mixture  of  similar  colours  is  being  used,  it  will 
be  found  that  if  the  colours  are  dissolved  separately,  and 
added  to  the  tank,  a  different  shade  is  produced  to  that 
where  all  the  colours  are  mixed  together  and  added  separ- 
ately. This  more  especially  applies  to  azo-acid  colours,  for 
as  a  rule  basic  colours  are  better  dissolved  separately,  for  if 
one  contains  an  acid  group,  the  other  often  acts  upon  it, 
producing  a  tarry  precipitate  that  is  very  difficult  to  deal  with. 

On  Plate  No.  1  (opposite  this  page),  samples  3  and  4  show  in 

3.  A  mixture  of  ponceau  GL,  ponceau  4RB,  and  orange  II,  dis- 

solved together  before  precipitating ; 

4.  The  same  colours  dissolved  separately  and  added  together  in 

the  tanks  before  precipitation. 

In  the  majority  of  cases  the  best  mode  of  dissolving  the 
artificial  colours  is  to  make  them  into  a  thin  cream  with 
just  warm  water,  then  add  boiling  water  until  the  colour  is 
entirely  dissolved.  Though  boiling  the  colours  does  not  usually 
injure  them,  it  is  better  avoided,  as  in  some  cases,  notably 
auramine,  the  colour  is  decomposed,  and  gives  quite  another 
shade  to  that  expected,  as  will  be  seen  from  the  samples 
Nos.  5  and  6  on  Plate  No.  1  (opposite  this  page). 

5.  Tannic  and  tartar  lake  of  ethyl-green  crystals  and  auramine 

0  ;  the  auramine  boiled. 

6.  The  same  lake,  the  auramine  dissolved  in  water  at  90°  C 
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The  best  mode  to  dissolve  the  colours  which  are  obtained 
m  the  crystalline  form  is  to  add  them  little  by  little  to 
a  considerable  quantity  of  nearly  boiling  water,  in  the  pro- 
portion, say,  of  half  a  pound  of  colour  to  two  gallons  of  water, 
and  agitate  until  solution  is  complete. 

The  addition  of  soda  or  other  materials  to  the  water  in 
order  to  facilitate  solution,  is  to  be  strongly  deprecated,  as  it 
only  induces  difficulties  which  would  otherwise  be  avoided 
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CHAPTEE    IV 


LAKE-FORMING   BODIES    FOR    ACID    COLOURS 


Having  considered  the  general  constitution  of  the  artificial 
colouring-matters,  it  is  advisable  to  enter  into  the  chemistry 
and  nature  of  those  reagents  commonly  used  in  the  com- 
mercial production  of  lake  pigments.  There  are  many  methods, 
Extremely  interesting  from  a  scientific  point  of  view,  of 
forming  lakes ;  but  attempts  to  reduce  them  to  practice  fail, 
because  either  they  are  too  expensive,  or  the  results  are  not 
of  sufficient  value  to  induce  deviation  from  more  general 
methods. 

The  principal  materials  used  in  the  preparation  of  lakes 
from  acid  dyes  are  the  salts  of — 

Barium — the  chloride. 

Lead — the  nitrate  and  acetate. 

Zinc — the  sulphate. 

Aluminium — the  sulphate,  potasli  alum,  and  acetate. 

Tin — the  chloride. 

Antimony — the  chloride. 

Calcium — nitrate  and  acetate. 

Barium  chloride  is  the  typical  lake-forming  body  for  the 
sulphonic  acids,  forming  the  barium  sulphonates  of  the 
colours  which,  in  the  greater  number  of  cases,  are  insoluble 
in  water.  It  is  usually  solid  as  the  crystals,  which  are  colour- 
less rhombic  prisms  containing  two  waters  of  crystallisation, 
and  therefore  has  the  formula  BaCl22H20,  molecular  weight 
24346,  and  is  soluble  in  about  double  its  weight  of  water 
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at  the  boil.      It  loses  its  water  of  crystallisation  if  heated  to 
113°  C,  fuses  at  a  red  heat,  and,  when  fused  in  the  presence 
of    air,   loses    chlorine   with    the   formation    of    baryta,  and ! 
consequently   the     fused    varieties    have    often    an   alkaline 
reaction. 

It  is  made  by  dissolving  witherite,  mineral  carbonate  of 
barium,  in  hydrochloric  acid,  or,  by  fusing  the  barytes  with 
carbon,  limestone,  and  calcium  chloride,  lixiviating  the  mass 
with  water  to  dissolve  out  the  chloride,  and  crystallising. 

A  good  sample  should  in  mass  appear  almost  pure  white, 
and  a  single  crystal  should  appear  clear  and  transparent, 
and  should  on  no  account  contain  any  iron  salts,  which  will 
give  a  brownish  hue  to  the  bulk,  and  is  easily  detected  by 
the  addition  of  a  little  ferrocyanide  solution  to  a  solution! 
of  the  chloride,  when  a  bluish  coloration  will  appear.  It 
should  not  feel  damp  to  the  touch,  but  quite  dry.  Free 
acid  should  not  be  present,  or  it  will  play  havoc  with  the 
colours  in  course  of  the  manufacture.  It  should  be  carefully 
handled,  as,  taken  internally,  it  is  a  very  violent  poison;  and 
its  solutions  coming  in  contact  with  sores  causes  them  often 
to  slightly  ulcerate,  and  be  a  considerable  time  in  healing. 

Caustic  baryta,  Ba(OH)2,  is  used  occasionally  in  ^pro- 
duction of  lakes,  in  order  to  procure  the  entire  precipitation  of 
colours  which  contain  hydroxy  groups,  which,  owing  to  their 
weak  acid  property,  are  unable  to  decompose  barium  chloride. 
It  is  soluble  in  water  to  the  extent  of  3 -5  parts  in  100  parts 
of  cold  and  90-2  in  hot.  It  rapidly  absorbs  carbon  dioxide, 
as  a  strong  alkaline  reaction,  but  is  only  used  in  special  cases' 
and  is  not  as  a  general  thing  found  in  the  lake-maker's  store.' 
^  Acetate  of  lead,PbCh3(COOH)23H20,  molecular  weight  878. 
It  is  extremely  soluble,  dissolving  in  eight  times  its  own  weight 
of  cold  water,  and  in  its  water  of  crystallisation  at  75°"5  C. 
It  crystallises  in  oblique  rhombic  prisms,  and  on  exposure 
effloresces.     From  its  sweet  astringent  taste  it  has  obtained 
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the  name  of  sugar  of  lead 


It  comes  into  the  market  in  two 

brands brown  and  white.      For  lake  manufacture  the  brown 

variety  may  be  used,  it  is  a  little  cheaper  than  the  white, 
but  its  use  is  not  to  be  recommended  for  high-class  colours. 
White  sugar  of  lead  of  good  quality  should  be  perfectly 
white  in  appearance,  and  the  crystals  should  be  of  a  fairly 
large  size.  There  are  some  qualities  very  white  to  look  at, 
and  very  fine  crystals ;  this  kind  does  not  work  very  well, 
living;  rise  to  excessive  frothing,  and,  where  the  colours  are 
used  in  size,  it  causes  often  very  considerable  annoyance  by 
causing  the  lake,  when  being  made  up  with  this  substance,  to 
rise  up  and  run  over  the  machine.  As  with  barium  chloride, 
the  salt  should  be  perfectly  dry  to  the  touch. 

The  dibasic  and  tribasic  acetates  of  lead,  made  by 
heating  litharge  with  normal  lead  acetate,  are  of  great  use 
in  dealing  with  some  of  the  hydroxy  compounds. 

Nitrate  of  lead,  Pb(N03)22H20,  molecular  weight  366-1. 
It  crystallises  in  regular  octahedrons ;  it  is  fairly  soluble  in 
water,  dissolving  in  about  its  own  weight  of  water.  Lead 
salts  possess  the  power  of  precipitating  a  large  number  of 
dyestuffs,  both  sulphonic  acids  and  triphenyl-methane  colours  ; 
but,  save  for  eosines  and  allied  colours,  their  use  is  not  to  be 
advised,  for,  as  well  as  being  far  more  expensive  than  barium 
salts,  the  pigments  given  are  as  a  rule  much  duller  than 
those  produced  by  other  precipitating  agents  ;  but,  in  the 
cases  where  they  are  suitable,  they  demonstrate  their  suit- 
ability in  no  doubtful  way.  In  many  cases  the  precipitation 
is  by  far  more  complete  with  acetate  of  lead  than  with 
barium  chloride,  mainly  clue  in  all  probability  to  the  acetic 
acid  being  a  much  less  potent  acid  than  the  hydrochloric  of 
the  barium  salt.  In  any  case,  where  precipitation  was  taking 
place  simultaneously  with  the  production  of  an  insoluble 
sulphate,  the  use  of  lead  salts,  which  are  from  three  to  four 
times  more  expensive  than  barium  chloride,  would  cause  such 
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an  increase  in  the  cost  of  production  that  their  use  in  such 
cases  is  prohibited.  Yet,  as  will  be  seen,  as  the  brightest  of 
the  lakes  obtained  from  azo-sulphonic  acid  colours  are  pro- 
duced by  such  methods,  it  is  perhaps  better  to  retain  the  use 
of  lead  salts  simply  in  those  few  colours  for  which  it  is  un- 
doubtedly the  best  pigment-forming  agent,  and  which  as  a 
general  rule  are  simply  thrown  down  on  inert  bases. 

The  two  salts  of  lead  which  are  used  for  this  purpose 
are  the  acetate  and  nitrate  at  65°  C.  It  is  considerably 
cheaper  than  the  acetate,  and  can  in  many  cases  be  sub- 
stituted for  the  acetate  ;  but,  where  the  question  of  the 
difference  in  price  between  the  two  can  be  neglected,  the  use 
of  the  acetate  is  to  be  preferred,  because,  should  free  nitric 
acid  be  liberated  during  the  reaction,  its  powerful  action  on 
the  colouring-matter  causes  great  differences  in  shade. 

Of  the  compounds  of  antimony  the  most  familiar  is 
potassium  antimonious  tartrate,  better  known  as  tartar  emetic, 
2C4H4O0(SbO)K  +  H20.  It  forms  rhombic  prisms  soluble  at 
the  ordinary  temperature  in  about  fifteen  parts,  and  at  the 
boil  in  about  three  parts  of  water  to  one  of  colour.  When 
heated  to  200°  to  220°  C,  it  loses  water,  and  forms  C4H206SbK, 
which  on  solution  reforms  tartar  emetic.  Whether  this 
compound  can  be  regarded  as  a  simple  tartrate  or  not  is 
doubtful ;  evidence  tends  to  show  that  it  should  be  reo-arded 
as  the  potassium  salt  of  a  peculiar  acid,  having  the  following 
constitution — 

C2H2(OH)/^;^\sbOH 

of  which  tartar  emetic  is  the  potassium  salt. 

This  substance  is  largely  used,  both  in  dyeing  and  lake- 
making,  for  fixing  lakes  produced  from  basic  colours  by 
means  of  tannic  acid.  In  the  production  of  lakes  it  is  usually 
added  before  the  tannic  acid.  In  many  cases  it  will  be 
noticed  that  a  slight  precipitation  takes  place,  which  is  in  all 
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probability  caused  by  the  combination  of  the  basic  groups  in 
the  colouring-matter  with  the  hydroxy  groups  in  the  tartaric 
acid.  The  lakes  produced  by  its  means  with  tannic  acid  are 
by  far  the  most  permanent ;  and  when  tannic  acid  is  used 
no  other  fixing  agent  should  be  employed  but  tartar  emetic, 
for  of  all  tannic  acid  lakes  they  are  the  brightest  and  fastest. 
The  oxide  of  antimony,  H203,  is  used  in  the  same  way  as 
white  arsenic,  to  precipitate  basic  colours  by  dissolving  it  in 
sodium  carbonate,  and  precipitating  the  lake  and  the  base 
together  by  adding  the  solution  to  a  solution  of  aluminium 
sulphate  and  the  colour,  but  it  is  but  very  little  used  for 
this  purpose. 

Zinc  sulphate,  ZnS047H20,  white  vitriol,  is  used  to  pre- 
cipitate in  some  cases  eosines,  but  not  often.  It  is  a  white 
crystalline  solid,  fairly  soluble  in  water;  it  is  decomposed  by 
the  action  of  normal  sodium  carbonate  into  basic  carbonates, 
and  zinc  hydrate.  In  some  instances,  notably  the  marine  blue 
of  ML  and  B  and  the  erioglaucines,  a  small  percentage  of 
the  mixed  carbonate  and  hydrate  so  produced,  mixed  with  the 
base,  leads  to  much  more  of  the  colouring-matters  being 
precipitated  than  otherwise  would  be  the  case. 

Aluminium  salts. — The  salts  of  this  metal,  notably  the 
sulphate  and  the  acetate,  are  by  far  the  most  important 
reagents  that  the  lake-manufacturer  has  at  command  ;  not  so 
much  that  they  readily  precipitate  the  colouring-matters, 
because  with  very  few  exceptions  the  addition  of  an  alu- 
minium salt  to  the  solution  of  a  colouring-matter  produces 
no  apparent  change,  but  because  they  form  the  source  of 
aluminium  hydrate,  Al2(OH)6)  which  has  the  power  to  act  as 
either  an  acid  or  a  basic  substance,  and  in  consequence  of  this 
property  is  able  to  play  the  part  of  a  powerful  auxiliary  in  the 
precipitation  of  colouring  matters,  as  well  as  to  combine  with 
other  bodies  to  form  insoluble  aluminium  compounds,  which 
are  an  important  class  of  lake  bases. 
4 
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Aluminium  sulphate,  A12(S04)1SH20.  — ■  This  salt  is 
extremely  soluble  in  water;  it,  however,  comes  into  the 
market  in  various  forms,  and  very  rarely  in  crystalline 
form,  and  is  usually  sold  as  guaranteed  to  contain  a 
certain  percentage  of  A1203.  Lump  aluminium  sulphate 
usually  contains  from  11  to  16  per  cent,  of  A1203 ;  but 
these  qualities  are  apt  to  contain  a  considerable  quantity  of 
iron.  The  best  make  is  a  fine  dry  white  powder,  containing 
about  17  per  cent,  of  A1203,  and  this,  and  this  alone,  should 
be  used  in  the  manufacture  of  pigments,  as  it  is  much  purer 
and  more  to  be  relied  on  than  other  qualities  which  are  only 
a  little  cheaper  in  price. 

The  best  guides  in  selecting  a  sulphate  of  aluminium 
are — the  colour,  which  should  be  quite  white;  the  percentage 
of  A1203  it  contains ;  and  its  freedom  from  iron.  The 
presence  of  0"5  per  cent.  Fe203  is  sufficient  to  render  a  brand 
utterly  unsuitable  for  the  production  of  alizarine  lakes. 

The  salt  has  a  strong  acid  reaction,  and  is  decomposed 
by  the  action  of  sodium  carbonate.      Thus — 

A12(S04)3  +  Na,CO,  +  H90  =  Al9(S04)2(OH),  +  Na9S04  +  CO , 
Al2(S04)2(OH)0  +  Na2CO,  +  H,6  -  Al2S04(OH)4  +  Na9S04  +  C09 
Al2S04(OH)4  +  NTa2C03  +  H20  =  Al2(OH)6  +  Na2S04  +  C02 

If  the  solutions  of  sulphate  and  carbonate  be  very  dilute 
and  cold,  until  a  considerable  quantity  of  the  sodium 
carbonate  has  been  added  no  permanent  precipitation  takes 
place,  as  the  basic  sulphates  formed  do  not  separate  at 
low  temperatures.  This  property,  as  the  basic  sulphates 
have  a  very  considerable  attraction  for  basic  colouring- 
matters,  can  be  taken  advantage  of  in  producing  pale 
aluminium  lakes  —  by  adding  the  colour,  for  example, 
methyl-violet  B;  to  a  solution  of  basic  aluminium  sulphate, 
and  inducing  the  complete  precipitation  of  the  aluminium 
hydrate  by  adding  slowly  the  requisite  amount  of  soda  and 
raising  the  temperature. 
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When  the  solutions  are  hot  and  concentrated,  the 
precipitate  is  generally  very  lumpy,  and  if  there  be  an 
excess  of  aluminium  sulphate,  a  combination  between  the 
hydrate  already  formed  and  the  excess  takes  place,  giving 
the  precipitate  a  semi-crystallised  appearance. 

The  acetate  of  aluminium  is  in  its  chemical  behaviour 
very  similar  to  the  sulphate,  save  that  the  basic  salts  are 
more  stable  than  those  of  aluminium  sulphate.  It  is  prepared 
either  by  dissolving  the  hydrate  in  acetic  acid,  or  by  heating 
a  solution  of  aluminium  sulphate  with  sugar  of  lead. 

It  is  of  far  greater  importance  in  dyeing  and  calico 
printing  than  in  lake-making,  as  in  the  latter  industry  it 
is  only  substituted  in  those  cases  where  the  presence  of  the 
sulphuric  acid  is  objectionable. 

Hydrate  of  aluminium,  Al2(OH)6, — This  body  is  produced 
when  caustic  soda  or  potash,  ammonium  hydrate  or  carbonated 
alkalies  are  added  to  a  solution  of  an  aluminium  salt;  it  is 
soluble  in  caustic  alkalies,  and  therefore  is  usually  obtained 
by  means  of  the  carbonates. 

When  produced  from  cold  dilute  solutions,  it  is  of  a 
transparent  gelatinous  nature,  but  on  heating  becomes  opaque, 
and  more  contracted  in  bulk.  If  precipitated  from  hot  solutions 
with  ammonia,  it  is  thrown  clown  in  the  form  of  a  light 
opaque  precipitate.  With  carbonated  alkalies  it  is  much  denser, 
and  is  very  lumpy,  owing  to  the  reaction  being  incomplete. 

The  form  in  which  aluminium  hydrate  is  brought  into  con- 
tact with  colouring-matters  determines  largely  the  amount  of 
colour  it  takes  up  alone.  Whether  with  hydroxy  compounds 
the  aluminium  lake  is  more  readily  formed,  or  it  is  merely 
mechanical  absorption,  is  a  moot  point ;  but  the  fact  remains 
that  the  addition  of  a  colour  to  aluminium  hydrata  produced 
in  the  cold,  and  the  mixture  risen  to  the  boil  afterwards, 
fixes  more  colour  than  a  sample  produced  hot  from  the  same 
materials,    and    where    the    production    of     the     aluminium 
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hydrate  itself  takes  place  in   presence   of   the   colour   in   hot 
concentrated  solutions. 

When  the  colours  are  intended  for  dry  pigments  it  is 
advisable  to  precipitate  the  aluminium  hydrate  fairly  concen- 
trated ;  otherwise  they  dry  very  hard,  instead  of  being  friable. 
Aluminium  hydrate,  when  dried,  forms  a  hard  white 
horny  substance,  which  has  the  composition  of  Al2(OH)6,  and 
only  on  ignition  is  the  whole  of  the  water  driven  off, 
leaving  A1203. 

Of  the  tin  salts,  stannous  chloride,  SnCl22H20,  which 
crystallises  in  transparent  monoclinic  prisms.  It  dissolves  in 
its  water  of  crystallisation  at  40°  C.  It  is  hydroscopic,  and 
is  only  stable  in  concentrated  solutions,  decomposing  on 
dilution,  forming  a  basic  chloride  which  is  insoluble  in 
water.  It  is  but  little  used  save  with  some  few  colours, 
as  its  powerful  reducing  action  destroys  the  shade  of  many 
of  the  artificial  colours,  but  forms  the  basis  from  which 
stannic  acid  compounds  are  prepared  which  are  used  in  the 
preparation  of  special  lakes  from  basic  colours,  especially 
greens  and  blues. 

Calcium  salts  are  not  used  as  precipitating  agents,  but 
the  acetate  and  nitrate  are  used  to  introduce  into  certain 
lakes,  e.g.  the  alizarine  lakes,  the  calcium  which  is  an  essential 
factor  in  the  composition  of  these  colours ;  they  can,  in  fact, 
be  more  properly  regarded  as  assistants  to  the  lake-forming 
bodies  proper. 

Sodium  acetate,  CH3COONa3H20,  is  also  largely  used 
as  an  assistant  in  lake  manufacture.  It  is  introduced 
into  the  various  mixtures  for  two  reasons :  firstly,  because 
in  presence  of  a  free  mineral  acid  it  is  decomposed 
with  the  liberation  of  acetic  acid,  which  has  but  little  action 
in  comparison  to  the  stronger  acids  on  the  various  ingredients 
of  a  lake  pigment ;  and,  secondly,  its  faint  alkalinity  in  many 
cases   enable   the   shade   and  brilliancy  of   the   colour    to   be 
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fully  brought  out,  whereas  if  the  solution  were  acid  or 
alkaline  with  a  free  acid  or  alkali  this  objective  would 
not  be  attained. 

It  crystallises  in  monoclinic  prisms,  and  is  soluble  at 
the  boil  in  about  half  its  weight  of  water.  A  tartar  emetic 
and  tannic  acid  lake  when  made  in  the  presence  of  this  salt 
settle  readily ;  if  it  be  absent,  there  is  sometimes  consider- 
able difficulty  in  washing  the  lake  thoroughly,  as  the  pigment 
either  hangs  or  settles  very  slowly. 
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CHAPTER    V 


LAKE-FORMING    BODIES'    BASIC    COLOURS 


It  will  be  found  that  the  lakes  formed  from  basic  colours  are 
combinations  of  the  colour  and  some  acid  or  semi-acid  body. 
Just  as  the  acid  colours  behave  as  if  they  were  the  acid  of  a 
simple  salt,  so  the  basic  colours  act  as  if  they  were  the  bases 
of  the  salts  formed  by  their  union  with  the  acids.  The  acids 
most  commonly  used  for  this  purpose  are  tannic,  phosphoric, 
arsenious,  antimonious,  stannic,  resinic,  palmatic,  stearic,  and 
allied  fatty  acids. 

The  most  important  of  these,  as  regards  producing  the 
fastest  and  most  satisfactory  lakes,  is — 

Tannic  acid,  digallic  acid.— Tannin,  C6H2(OH)3COOC2H6 
(OH)2COOH,  is  a  weak  astringent  acid  substance  derived 
from  gall  nuts,  which  are  formed  by  the  action  of  insects  on 
certain  trees  and  shrubs,  and  in  sumach,  i.e.  the  twigs  and 
leaves  of  an  Italian  shrub,  from  which  it  is  prepared  by 
extraction  with  water  and  alcohol.  The  constitution  may  be 
expressed  by  the  following  formula  : — 


HO 
HO 
HO 
HO- 


>C6H2< 


\ 


>C6H, 
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,0   / 
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It  is    sold    in    various  brands,  containing  more  or  less 
tannic  acid.     A  good  variety  only  should  be  used    for  the 
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formation  of  pigments,  which  should  be  of  a  pale  yellowish- 
brown  colour.  It  should  be  kept  in  closed  vessels,  as  under  the 
action  of  air  and  light  it  changes  very  considerably. 

In  alkaline  solutions  it  absorbs  oxygen,  and  darkens  in 
colour;  its  aqueous  solutions  are  precipitated  by  dilute 
mineral  acids,  save  nitric  sodium  and  potassium  chloride  and 
potassium  acetate,  but  not  by  Glauber's  salts. 

It  is  a  monobasic  acid,  decomposing  carbonates,  forming 
with  various  metallic  oxides  insoluble  salts. 

Phosphoric  acid,  H3P04. — Of  the  various  acids  of  phos- 
phorus only  normal  phosphoric  acid  is  usually  employed  in 
the  manufacture  of  pigments. 

The  free  acid,  however,  is  not  employed,  but  a  salt 
known  commercially  as  phosphate  of  soda,  which  really  is  di- 
sodium  hydrogen  phosphate,  Na2HP04l  0H2O.  This  salt,  when 
added  to  a  solution  of  a  basic  dye,  say  methyl  violet  or  a 
rhodamine,  does  not  produce  a  precipitate,  and  the  precipi- 
tation is:  only  effected  when  an  insoluble  phosphate  is  thrown 
down,  usually  the  aluminium  salt. 

Disodium  hydrogen  phosphate,  though  seemingly  an 
acid  salt,  has  a  faintly  alkaline  reaction ;  but  its  salts  are 
easily  soluble  in  dilute  acids,  especially  its  aluminium  calcium 
and  barium  salts,  and  when  it  is  added  to  a  solution  of 
aluminium  sulphate,  a  salt  with  an  acid  reaction,  free  acid  is 
often  liberated,  which  dissolves  part  of  the  precipitate,  and 
renders  that  which  remains  slimy  and  unusable.  If  the 
solutions  be  rendered  alkaline,  precipitation  takes  place 
completely,  but  the  colour  is  almost  entirely  redissolved. 
When  using  this  salt  it  is  advisable  to  add  to  it  almost 
sufficient  soda  to  neutralise  any  free  acid  that  might  be 
liberated,  only  enough  to  give  a  neutral,  not  an  alkaline 
solution,  but  if  anything  very  faintly  acid.  In  this  case 
the  precipitation  of  the  pigment  takes  place  in  the  presence 
of  a  large  excess  of  the  precipitating   agent,  and   therefore 
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the  calculation  as  to  the  quantity  of  precipitating  agent 
required  for  the  colour  may  be  neglected,  and  only  the 
quantity  of  colour  required  to  give  a  given  shade  with  a 
given  quantity  of  base,  or  rather  of  materials  about  to  be  used. 
Arsenious  acid,  H3As03. — The  solution  of  arsenic  trioxide 
in  water  yields  a  solution  of  this  acid,  which,  however,  is  very 
unstable;  but  its  salts  are  extremely  stable,  and,  as  with 
phosphoric  acid,  its  sodium  salts  are  used  in  the  preparation 
of  lakes. 

These  salts  are  not   usually   bought   by  the  lake-manu- 
facturer, but  are  prepared  by  him  by  dissolving  white  arsenic 
or  arsenic  trioxide  in  sodium  carbonate.      Neither  the  normal 
nor  the  hydrogen  salt  produce  any  precipitation  when  added 
to  a  solution  of  a  colouring-matter,  say  ethyl-green  crystals 
(Ber),  lake  formation  only  taking  place  when  an  insoluble 
arsenite   is    precipitated   in   the   presence    of    the    colouring- 
matter  ;    and    it    appears    that   the    lake-forming    properties 
of  both   this  acid  and   phosphoric    are  only  exercised  when 
combined    with    some    metal    forming    a    complicated     acid 
salt ;  and  as  such  salts  are  formed   when   solutions  of  their 
alkaline    salts    are  added   to  a   solution  of  aluminium  salts, 
it  is  to    be    assumed    that    these    arsenical  and  phosphoric 
aluminium  compounds  fix  the  dye,  and  that  it  is  not  merely 
a  case    of    precipitation   by  a    poly-hydroxy   acid,   which   is 
confirmed  by  the    fact    that    an   addition   of   colour    to    the 
thoroughly  washed  precipitate  forms,  by  the  interaction  of  a 
solution  of  aluminium  sulphate,  and   an   alkaline   arsenite  Di- 
phosphate is  fixed  by  it. 

Great  care  must,  however,  be  taken  in  the  use  of  both 
these  acids,  so  that  at  the  completion  of  the  reaction  the 
supernatant  liquor  is  neutral  or  very  slightly  acid,  and,  in 
dissolving  arsenic  trioxide  in  sodium  carbonate,  such  amount 
of  sodium  carbonate  must  be  used  that,  when  the  solution 
is  added  to  the  aluminium  salt,  these  conditions  are  fulfilled ; 
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this    of    course   entails    a    careful    examination    of    the    raw 
materials  used,  otherwise  the  results  are  extremely  various. 

Stannic  acid  and  meta-stannic  acid  are  used  to  form 
lakes  with  basic  colours.  Meta-stannic  acid,  however,  has 
but  feeble  attraction  for  colours,  and  is  only  used  very 
occasionally.  Stannic  compounds  are,  however,  used  for  the 
production  of  some  green  lakes.  They  are  more  brilliant  than 
the  tannic  acid  greens,  but  not  equal  to  those  produced  by 
arsenious  acid,  but  being  more  poisonous  have  in  some 
instances  preference  given  to  them  over  arsenical  lakes  on 
that  account. 

Stannous  chloride,  which  decomposes  into  the  basic  salt, 
when  added  to  some  colours  precipitates  them  ;  the  further 
addition  of  tannic  acid  deepens  and  renders  the  shade  duller 
but  faster. 

Stannic  chloride,  on  addition  to  basic  colours  in  alkaline 
solutions,  is  decomposed  into  stannic  hydrate,  which  is  thrown 
down  together  with  the  tin  lake,  if  the  solution  be  not  too 
strongly  alkaline.  These  tin  lakes  require  great  care  in  their 
manipulation,  and  are  rarely  met  with,  though  with  the 
lakes  from  natural  colours,  such  as  fustic,  Persian  berries, 
etc.,  they  are  of  considerable  importance. 

The  acids  of  antimony  are  similar  to  and  applied  in  the 
same  way  as  those  of  arsenic. 

Resinic  acid,  or  a  solution  of  rosin  in  sodium  carbonate, 
is  largely  used  to  produce  brilliant  magenta  and  green  lakes 
by  precipitating  the  basic  colours  together  with  a  metallic 
resinate,  such  as  the  lead,  zinc,  or  aluminium  compound. 
The  lakes  are  certainly  very  brilliant,  and  have  a  considerable 
demand  among  wall-paper  manufacturers.  The  process  adopted 
and  the  precautions  to  be  observed  are  similar  to  those 
adopted  in  the  making  of  phosphoric  and  arsenical  lakes; 
but  they  are  of  no  use  for  oil  or  lithographic  work,  and  are 
about  the  most  fugitive  lakes  produced  from  basic  colours. 
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The  use  of  various  fatty  acids,  in  the  form  of  soaps,  is  not 
to  be  recommended  as  a  sole  method  of  precipitating  basic 
colours ;  but  considerable  use  is  made  of  these  acids,  both  in 
the  form  of  soaps,  or  soluble  preparations  of  the  free  acids, 
such  as  occur  in  the  various  sulphated  and  soluble  oils, 
when  amido-acid  colours  are  being  formed  into  lake  pigments, 
as  their  property  of  combining  with  the  basic  groups  fixes 
the  colour  better,  and  gives  brighter  and  clearer  shades. 

They  must,  however,  be  used  in  small  quantities  only,  and 
with  great  discrimination  and  care ;  otherwise  they  are  apt  to 
make  the  colour  bleed,  causing  a  loss  of  colouring-matter  and 
deterioration  of  the  shade. 
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CHAPTEE    VI 


LAKE    BASES 


Hitherto  the  production  of  the  lake  proper  has  been  dealt 
with,  but  in  order  to  develop  the  full  value  of  the  colour, 
attain  the  maximum  brilliancy  of  colour,  and  to  impart  to 
the  pigment  such  physical  properties  as  opacity,  friability, 
covering  power,  and  density,  which  are  rarely  if  ever  char- 
acteristics of  the  pure  lake,  it  is  essential  that  the  colouring- 
matter  should  be  thrown  clown  on  or  together  with  some 
suitable  medium. 

The  manufacture  of  lake  pigments  may  be  likened  to 
dyeing,  for  the  dyer  has  to  produce  a  given  shade  on  cloth 
or  yarn,  and  the  lake-maker  has  to  produce  a  given  shade 
on  some  base  or  bases,  and  his  lot  is  the  harder,  inasmuch 
as  the  bases  as  a  general  rule  have  no  affinity  for  the 
colouring-matter  that  he  can  take  advantage  of ;  and  for  the 
same  reason  it  is  also  simpler,  because  he  has  not  to  take 
into  account  the  variations  of  the  affinity  for  the  colouring- 
matter  of  bases,  as  the  wool-dyer  has  the  various  grades  and 
classes  of  wool. 

The  bases  used  for  this  purpose  are  bodies  insoluble  in 
water,  and  are  used  either  in  the  form  mentioned,  or  are  pro- 
duced at  the  same  time  with  the  lake.  The  list  given  below 
embraces  most  of  the  substances  used  for  this  purpose : — 

I.  Barium  sulphate,  as  barytes  (natural)  and  blanc-fixe  (pre- 
cipitated), BaS04. 
II.  Clay. — China  clay,  a  compound  silicate  of  aluminium. 
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III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 
X. 

XI. 

XII. 

XIII. 


Calcium  sulphate.— Paris  white,  gypsum  (natural),  satin 

white  (precipitated),  CaS04. 
Kieselguhr. 
Red  lead. 
Zinc  oxide. 

Lead  sulphate,  PbS04. 
Aluminium  hydrate,  Al2(OH)l,.— Chalk,  calcium  carbonate, 

CaCOq. 
Phosphate  of  aluminium,  A1P04. — Aluminium  arsenite. 
Phosphate  of  barium,  Ba3(P04)2.— Lead   carbonate,   white 

lead. 
Phosphate  of  calcium,  Ca3(P04)0. 
Lamp  and  vegetable  black  (carbon). 
Green  earth. 


They  are  introduced  into  the  pigment  either  by  sus- 
pending them  in  water  and  precipitating  the  lake  on  them, 
or  by  producing  them  and  the  lake  at  the  same  time,  or  by 
combination  of  the  two  methods,  i.e.,  when  using  mixed  bases, 
suspending  one  in  water  and  producing  the  other  simultan- 
eously with  the  lake. 

Barium  sulphate  occurs  naturally  as  heavy  spar,  and 
when  ground  comes  into  the  market  under  the  name  of 
barytes.  According  to  the  traces  of  metals  it  contains,  it 
is  coloured  grey  or  brown ;  but  for  all  classes  of  pigment- 
making  only  pure  white,  very  finely  ground,  should  be  used. 
It  possesses  but  little  covering  power  in  oil,  and  when  used 
to  make  pigments  for  oil-work  it  is  advisable  to  mix  it  with 
lead  sulphate  in  the  case  of  cheap  goods,  with  lead  carbonate 
and  red  lead  (when  shade  allows)  for  better  qualities.  For 
some  classes  of  pulp  colours  it  is  extremely  valuable,  as  it 
gives  very  bright  and  full  shades  with,  compared  to  other 
bases,  small  amounts  of  colouring-matter. 

The  precipitated  variety  is  obtained  by  precipitating 
from  a  soluble  barium  salt  the  sulphate,  by  means  of 
sulphuric  acid.  The  fineness  of  the  particles,  on  which  the 
quality  greatly  depends,  is  varied  according  to  the  method 
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of  precipitation.  Where  the  solutions  have  got  too  hot,  or 
have  been  too  concentrated,  the  product  is  liable  to  have  a 
semi-crystalline  appearance,  and  the  particles  are  coarse  in 
comparison  to  finer  qualities.  It  is  commercially  known  as 
blanc-fixe,  permanent  white,  and  enamel  white.  It  is  largely 
used  as  a  base  for  pulp  colours,  as  it  gives  a  fine  solid 
appearance,  and,  above  all,  works  out  on  paper  perfectly 
smoothly,  differing  from  barytes,  which,  however  finely 
ground,  imparts  a  rough  feeling  to  any  pigment  that  it 
contains,  which  renders  it  an  unsuitable  base  for  pulp 
colours  for  surface  papers.  There  is  a  great  difference  in 
the  shade  produced  when  equal  weights  of  colour  are  pre- 
cipitated in  the  same  way  on  equal  weights  of  barytes  and 
blanc-fixe,  the  shade  produced  on  barytes  being  much  fuller 
and  brighter  than  that  given  by  blanc-fixe,  which  is  often 
of  a  different  tone,  besides  being  weaker  and  duller. 

Pulp  colours  made  purely  from  either  of  these  varieties 
of  barium  sulphate  retain  but  little  water,  and  soon  become 
hard  and  dry. 

China  clay,  or  kaolin,  is  a  naturally  occurring  substance, 
being  a  hydrated  silicate  of  aluminium,  derived  from  the 
clay  of  felspathic  rocks,  and  when  of  good  quality  contains 
only  traces  of  impurities,  in  the  form  of  oxides  of  iron, 
calcium,  and  magnesium.  It  forms  an  extremely  valuable 
base  for  lakes,  especially  in  combination  with  other  bodies ; 
it  is  capable  of  retaining  about  60  per  cent,  of  water, 
giving  pulps  of  a  smooth  appearance  and  finish.  Like  barium 
sulphate,  it  has  no  attraction  for  colouring-matter,  though 
it  is  often  coloured  by  being  saturated  with  solutions  of 
colouring-matters,  which,  however,  can  be  entirely  removed 
by  washing.  In  lakes  where  a  large  proportion  of  clay 
has  been  used,  they  are  apt  to  have  a  chalky  and  bright 
appearance,  which  detracts  very  considerably  from  their 
appearance,  and  rather  dulls   the  shade;    also   in   the    final 
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washings  it  is  apt  to  hang,  taking  a  very  considerable  time 
to  settle. 

In  combination  with  hydrate  of  aluminium  these  objec- 
tionable qualities  mostly  disappear.  These  combinations  can 
be  more  readily  discussed  when  dealing  with  other  similar 
aluminium  hydrate  mixtures. 

China  clay  is  a  much  lighter  substance  than  either 
gypsum  and  barytes,  and  is  used  mixed  with  these  bodies,, 
to  make  them  lighter  and  diminish  the  coarseness  of  the 
gypsum  and  barytes.  With  some  lakes,  more  especially  the 
pulp  lead  eosine  lakes,  when  mixed  with  blanc-fixe,  it  both 
makes  the  pulp  less  tenacious,  lighter,  and  by  causing  the 
lake  to  retain  more  moisture,  improves  the  keeping  qualities 
and  yield. 

Calcium  sulphate,  gypsum,  Paris  white,  occurs  naturally 
as  satin  spar,  gypsum,  alabaster,  etc.  Naturally  it  occurs  as 
CaS04  +  2H20  ;  the  whole  of  the  water  is  driven  off  between 
110°-120°  F.,  and  the  residue  is  known  as  burnt  gypsum  or 
plaster  of  Paris,  and  can  be  readily  identified  by  its  property 
of  combining  with  water ;  with  evolution  of  heat  and  subse- 
quently solidifying,  when  heated  to  above  200°  C,  it  becomes 
dead  burnt,  and  then  only  takes  up  water  slowly,  and  does 
not  harden. 

It  is  slightly  soluble  in  water,  much  more  so  in  the 
presence  of  ammoniacal  salts  and  sodium  chloride,  and  fairly 
soluble  in  hydrochloric  acid,  which  sometimes  causes  it  to  be 
overlooked  in  cursory  examinations  of  lakes. 

But  for  these  properties  it  would  be  much  preferred  to 
barytes,  which,  though  heavier  and  of  much  less  covering 
power,  is  entirely  insoluble ;  it  is  therefore  but  little  used  in 
the  manufacture  of  lake  pigments  in  the  natural  form  ;  but 
satin  white,  precipitated  calcium  sulphate,  is  used  pretty 
largely  for  the  making  of  pulp  satin  colours,  i.e.,  those  that 
readily  on  brushing  take  up  a  fine  high  glaze.    Unfortunately, 
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many  red  lakes,  when  on  calcium  bases,  on  being  mixed  with 
size  bleed,  and  therefore  in  all  cases  it  is  not  possible  to  use 
satin  white.  Satin  white  gives  lakes  of  a  heavier  nature  than 
clay,  but  considerably  lighter  than  barium  compounds. 

Eed  lead,  or  minium,  P304,  litharge,  Pb02,  and  orange 
lead,  Pb203,  are  mainly  used  in  producing  shades  of  ver- 
milionettes  and  permanent  reds  in  conjunction  with  other 
bases,  such  as  barytes,  lead  sulphate,  and  carbonate,  and 
other  lakes  which  are  used  as  paint,  in  order  to  modify  the 
shade  and  improve  the  body  and  covering  power. 

Lead  sulphate,  PbS04,  is  used  mainly  as  a  base  instead 
of  barytes  for  intermediate  classes  of  colours.  For  paints 
where  the  price  prohibits  the  use  of  white  lead,  or  where 
the  reactions  involved  in  the  formation  of  the  lake  would 
decompose  the  carbonate,  a  cheap  and  useful  sulphate  of 
lead,  containing  some  impurities,  and  usually  requiring  well 
washing,  can  be  obtained,  known  as  lead  bottoms,  a  bye- 
product  obtainable  .from  calico  print-works  and  paper-works, 
which  being  a  precipitated  sulphate  is  very  fine,  and  gives 
excellent  results. 

White  lead,  or  lead  carbonate,  is  but  little  used,  and  only 
for  paint  colours ;  its  well-known  properties  and  chemistry, 
under  the  circumstances,  do  not  call  for  treatment  here. 

Zinc  white,  ZnO,  is  rarely  used  as  a  sole  base,  though 
like  the  lead  compounds  it  is  used  occasionally  in  the 
manufacture  of  oil  colours.  It  is,  however,  of  great  use  in 
the  production  of  azure  blues  from  the  erioglaucines  and 
patent  blues  of  L,  M,  and  B,  as  for  some  reason,  when  it  is 
present  in  small  quantities  in  the  base  used,  the  colour  is 
more  completely  thrown  down.  The.  explanation  of  this 
cannot  be  satisfactorily  given,  but  nevertheless  its  presence, 
from   2   to   6   per  cent.,  saves  considerable  colour. 

Lamp,  vegetable,  and  allied  blacks  are  used  as  bases  for 
deep  shades  of  olive-green  and  deep  blue,  being  first  made 
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into  a  paste  or  thin  cream  with  water,  which  is  easily 
effected  if  the  operation  is  started  with  a  little  glue  and 
ammonia,  and  water  added  until  the  proper  consistency  is 
arrived  at,  and  then  the  colours,  which  it  is  desired  to  tint 
the  black  with,  precipitated  with  or  without  any  other  base. 

Chalk,  or  calcium  carbonate,  CaC03,  which  occurs  native 
as  limestone,  chalkstone,  marble,  etc.,  and  in  its  artificial  form 
as  precipitated  chalk,  is  but  little  used  in  the  manufacture  of 
pigments,  as  it  is  very  sensitive  to  the  action  of  the  weakest 
acids ;  but  it  is  of  great  service  when  employed  in  small 
quantities  to  eliminate  traces  of  acid.  If  used  in  large 
quantities,  owing  to  its  solubility  in  water  containing  carbon 
dioxide,  it  gives  a  milky  appearance  to  the  pulp  colours 
when  worked  with  size,  and  the  other  bases  give  more 
pleasing  effects  without  many  of  the  drawbacks  that  this 
body  has,  such  as  frothing  when  worked  with  size.  For  paint 
colours  these  objections  do  not  so  much  apply  as  with  pulp, 
but  it  is  not  a  base  to  recommend. 

Kieselguhr,  a  finely  divided  infusorial  silicious  earth, 
largely  used  in  the  manufacture  of  dynamite,  is  used  with  the 
heavier  bases  to  make  the  lake  lighter,  and  more  especially 
in  pulp  colours  where  such  bases  as  barytes  and  blanc-fixe 
are  used,  which  retain  but  little  moisture,  as  it  possesses  the 
property  of  retaining  a  large  amount  of  water  without 
becoming  too  thin  and  pulpy,  rendering  the  pigment  more 
easily  worked  in  size,  etc.,  besides  increasing  the  body  and 
density  of  the  colour. 

Green  earth. — This  body  is  used  with  some  basic  colours, 
as  they  are  absorbed  and  partially  fixed  by  it.  It  is  useful 
for  the  production  of  cheap  deep  tints,  but  the  pigments  are 
not  of  a  good  class ;  their  fastness  to  light  and  moisture,  and 
their  bleeding  propensities,  put  them  at  a  great  discount  for 
many  purposes  where  they  would  otherwise  be  adopted. 

Aluminium  hydrate,  Al2(OH)6,  is  rarely  used  but  freshly 
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prepared,  and  the  preparation  is  usually  effected  by  pre- 
cipitating it  from  the  solution  of  a  soluble  salt,  usually 
sulphate  of  aluminium,  by  sodium  hydrate  or  carbonate.  The 
carbonate  is  generally  employed.  The  reaction  which  takes 
place   can  be  expressed  as  follows : — 

Al  (S04),  +  Xa,CO,  +  H.,0  ==  Al2(S04)2(OH)2  +  Xa,S04  +  C02 
AL(S04)2((  )H)„  +  Na2C03  +  H20  -  Al2S04(OH)4  +  Na2S04  +  C02 
Al2(S04)(OH)4  +  Na2C03  +  H,0  =  Al2(OH)6  +  Na2S04  +  CO, 

The  formation  of  the  basic  sulphates  take  place  more 
readily  in  cold  dilute  solution,  but  of  them  notice  need  only 
be  taken  when  dealing  with  cold  dilute  precipitations,  when 
their  formation,  in  the  absence  of  enough  alkali,  may  lead  to 
a  loss  of  weight ;  owing  to  their  solubility  they,  however,  are 
decomposed  by  heat. 

Sodium  hydrate  is  very  rarely  used  to  effect  this  pre- 
cipitation, as  aluminium  hydrate  acts  likes  a  weak  acid  with 
strong  bases  forming  aluminate,  and  in  consequence  is  soluble 
easily  in  an  excess  of  sodium  hydrate. 

The  precipitation  of  aluminium  hydrate  effected  by 
sodium  carbonate  in  dilute  solutions  is  very  gelatinous  and 
possesses  little  or  no  body,  but  in  this  state  possesses  a 
considerably  greater  attraction  for  hydroxy  colouring-matter 
than  when  precipitated  from  concentrated  solutions  when  the 
precipitate  is  more  granular ;  if  the  solutions  are  too  strong, 
it  forms  a  jelly-like  mass,  which  is  of  little  or  no  use. 

Aluminium  hydrate  is  used  pretty  largely  for  certain 
classes  of  colours  which  can  hardly  be  termed  true  lakes.  As 
the  colouring-matter  is  but  partially  fixed  by  the  aluminium 
hydrate,  there  is  always  a  large  loss  of  colouring-matter,  but 
in  the  case  of  such  things  as  confectionery  colours,  where  the 
use  of  other  precipitating  agents  is  not  permissible  for 
obvious  reasons,  this  property  of  aluminium  hydrate  of  par- 
tially fixing  colouring-matters  is  largely  taken  advantage  of. 

It  is  mainly  used  in  conjunction  with  other  bases,  because 
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it  adds  brilliancy  and  fastness  to  the  pigment,  by  combining 
with  the  hydroxy  groups,  and  for  pulp  colours  because  it 
renders  the  colours  easier  to  work,  and  does  away  with  the 
stiffness  and  hardness  of  the  pulp,  and  owing  to  its  gelatinous 
nature  retains  much  water;  it  does  not  give  alone  a  pigment 
with  much  value,  as  there  is  a  want  of  body  and  opacity. 

The  method  used  to  prepare  the  mixtures  of  aluminium 
hydrate  and  the  other  bases  is  to  suspend  a  base  like 
China  clay  in  a  solution  of  aluminium  sulphate,  and  while 
vigorously  agitating  the  mixture  to  slowly  add  the  sodium 
carbonate. 

The  temperature  and  concentration  of  the  solutions  when 
mixed  depend  mainly  on  the  consistency  and  properties 
required  of  the  base  ;  and  it  may  be  taken  as  a  general  rule 
that,  where  small  quantities  of  the  hydrate  are  about  to  be 
produced,  it  is  not  so  much  that  the  aluminium  hydrate  is 
desired  to  influence  the  nature  of  the  base  as  it  is  used  to  assist 
in  the  fixing  of  the  colour,  and  it  is  advisable  therefore  to  use 
the  solutions  fairly  dilute  and  not  above  45°  C.  Where 
proportionally  large  quantities  of  aluminium  hydrate  will  be 
produced,  it  is  advisable  to  use  rather  more  concentrated 
solutions  and  to  precipitate  at  the  boil ;  otherwise  there 
appears  a  lack  of  body  in  pulp  colours,  and  the  dry  colours 
are  extremely  hard,  the  quantity  of  aluminium  hydrate 
making  amends  for  the  diminished  attraction  it  has  for  the 
colouring-matters. 

The  following  proportions  have  been  found  serviceable 
as  bases  for   reds,  oranges,  and  greens  : — 


For  oil  colours. — (1)  448  barytes,  or  lead  sulphate. 

„  25  aluminium  sulphate,  17  per  cent. 

„  8'75  sodium  carbonate,  58  per  cent.,  45°  C. 

(2)  560  blanc-fixe. 
„  25  aluminium  sulphate,  17  per  cent. 

,,  8 -75  soda  ash,  58  per  cent. 


FROM   ARTIFICIAL   COLOURS 


67 


For  pulp  colours.— 112  China  clay,  satin  white,  blanc-fixe,  or 

harytes. 
100  aluminium  sulphate,  17  per  cent. 
35  soda  ash,  58  per  cent. 

The  aluminium  salts  of  the  polybasic  acids,  such  as 
phosphoric  and  arsenious  acids,  are  largely  used  in  the 
nation  of  the  lake  and  base  simultaneously,  especially 
with  strongly  basic  colours,  e.g.  magenta,  with  which  these 
amis  seem  to  readily  combine  to  form  lakes.  The  two 
aluminium  salts  most  usually  employed  for  this  purpose  are 
the  avsenite  and  phosphate. 

The  arsenite   is    prepared    by  dissolving  white   arsenic, 
wsenious  oxide,  As203,  in  a  fairly  concentrated  solution  of 
sodium  carbonate,  by  boiling  for  at  least  half  an  hour;  the 
ion  is  then  diluted  and  run  into  a  solution  of  aluminium 
sulphate  containing  the  colouring-matter  and  a  little  sodium 
ite.     The  sodium  acetate  is  used  because  free  acetic  acid 
acid  acetates  have  much  less    action  on  the  base  and 
than  mineral  acids  and  their  acid  salts.      If  the  pre- 
dion be  effected  in  an  acid  solution,  the  resultant  lake 
dries  very  hard  and  dark,  losing  all  its  brilliancy  and  bloom  ; 
a  very  difficult  to  wash  properly,  and  is  of  so  slimy  a  nature 
that  it  is  extremely  difficult  to  handle.      The  nature  of  the 
precipitate,  when  formed   in    the    presence    of  an  excess  of 
alkali,  is  entirely  different,  being  quite  free  from  sliminess, 
and  oi  good  body  and  covering  power,  but  unfortunately  it 
bleaches° many  of  the  colours,  and  with  others  it  prevents  the 
precipitation;  therefore  it  is  essential  to  arrange   that   the 
ther  liquor  of  the  mixture  should  have  an  almost  neutral 
if  anything  slightly  acid  reaction,  for  if  it  be  but  slightly 
hue,  in  some  cases  after  the  colour  is  used  and  exposed  to 
air  it  deepens,  throwing  the  shade  all  wrong.     The  presence 
of  a  small  quantity  of  sodium  acetate,  itself  a  salt  with  an 
alkaline  reaction,  partially  neutralises  the  acid  effect  of  a  very 
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slight  excess  of  aluminium  sulphate,  and  produces  a  better 
and  more  pleasing  result.  Reference  to  Plate  No.  2  (opposite 
this  page)  will  show — 

1.  An  acid  precipitation. 

2.  An  alkaline  precipitation. 

3.  A  slightly  acid  precipitation  in  the  presence  of   sodium 

acetate. 

It  may  be  pointed  out  that  when  a  solution  of  sodium 
acetate  is  mixed  with  a  solution  of  aluminium  sulphate,  a 
proportional  mutual  decomposition  takes  place,  with  the 
formation  of  sodium  sulphate  and  aluminium  acetate  ;  and  on 
the  addition  of  the  alkaline  solution  there  are  reasons  to  believe 
that  the  sulphuric  acid  of  aluminium  sulphate,  having  a 
stronger  affinity  for  the  alkali  than  the  comparatively  weak 
acetic  acid  of  the  acetate,  is  primarily  acted  '  upon,  so  that 
the  acid  aluminium  salt  in  excess,  in  all  probability  is 
mainly  acetate,  which  has,  as  previously  pointed  out,  much 
feebler  action  on  the  precipitate. 

Phosphoric  acid,  as  pointed  out  in  a  previous  chapter,  is 
especially  adapted  for  the  precipitation  of  the  violet  basic 
colours,  and  certainly  the  violet  lakes  yielded  by  it  are  very 
bright,  and  the  more  so  when  they  are  produced  on  a  base  of 
phosphate  of  aluminium. 

The  most  usual  method  of  procedure  is  to  mix  the 
solutions  of  the  colour  or  colour  with  a  solution  of  alu- 
minium sulphate,  and  then  run  in  a  solution  of  sodium 
hydrogen  phosphate,  to  which  has  been  added  sufficient 
carbonate  of  soda  to  produce,  on  mixing  with  the 
aluminium  solution,  a  perfectly  neutral  precipitate,  in 
accordance   with  the  following  equation  : — 

A12(S04)3  +  2Na.,HP04  +  Na2C0o  =  A1,(P04),  +  3£Ta2S04 

+  H20  +  C02 

If  the  solution  be  either  acid  or  alkaline,  there  is  sure  to  be 


PLATE    II. 


FKOM   ARTIFICIAL   COLOURS 


69 


loss  ;  for  in  the  first  case  the  pigment  will  be  very  gelatinous 
and  slimy,  and  in  the  other  the  colour  will  not  be  by  any 
means  completely  thrown  down.  This  precipitation  is  best 
conducted  with  1 0  per  cent,  solutions  at  the  boil ;  if  stronger 
solutions  are  used,  the  pigment  is  pervaded  with  small  white 
lumps,  and  if  solutions  are  too  weak  or  too  cold  the  lake  has 
no  body,  and  retains  far  too  much  moisture,  besides  being 
difficult  to  handle. 

Phosphates  of  barium  calcium  and  lead  are  also  precipitated 
along  with  the  lake  in  some  instances ;  but  they  are  not  very 
largely  used,  and  are  only  of  use  when  matching  a  particular 
shade,  as  the  lakes  produced  by  other  means  are  usually 
superior  to   them. 

Barium  sulphate  is  very  often  precipitated  together 
with  the  lake,  but  this  is  usually  done  when  mixed  bases 
are  being  used,  and  when  both  methods  are  being  used  to  intro- 
duce the  base  into  the  pigment.  Without  entering  into 
elaborate  details  concerning  the  combination  of  the  two 
methods,  the  following  examples  will  illustrate  the  general 
method  adopted : — 

1.  A  clay,  blanc-fixe  and  aluminium  hydrate  base — ■ 

56  parts  of  China  clay,  suspended  in  a  solution  of 
100      ,,     of  aluminium  sulphate,  17  per  cent.,  treated  with 
a  solution  of 
35      „     of    sodium    carbonate,    well  stirred,    the    colours 
added,  and  the  requisite  amount    of    barium 
chloride  run  in,  say, 
100      ,,     of  barium  chloride. 


By  the  addition  of  the  sodium  carbonate  to  the  aluminium 
sulphate  solution  containing  the  clay,  the  aluminium  hydrate 
formed  is  more  thoroughly  incorporated  with  it  than  it  would 
be  by  any  merely  mechanical  admixture.  On  the  addition 
of  the  barium  salt,  the  barium  lake  is  formed,  and  at  the 
same  time  the  excess  of  barium  combines  with  the  sodium 
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sulphate  formed    on    the    decomposition  of    the    aluminium 
sulphate,  forming  barium  sulphate,  or  blanc-fixe. 

This    example    illustrates    very    well     the     reason    why 
pigments  produced  by  this  and  similar  methods  are  clearer 
and   brighter  than   those  simply  precipitated  on  inert  bases  ; 
for,  however  well   the  mixture,  may  be  agitated  during  pre- 
cipitation, in  such    cases  the  pigment  consists  of  the   inert 
base  fully  or  partially  coated  with  the  lake   and   free  lake 
particles,    in    such    a    method    as     described    above.       The 
China  clay  is    practically   coated    with    the    gelatinous   pre- 
cipitate of  aluminium  hydrate,  which   retains  a  considerable 
amount    of   the  sodium    sulphate,  and  which    often,  on    the 
addition    of    the  colour,  partially  combines  with  it  as   well, 
as    is    natural  to   it,  absorbing   the    colour;    therefore,   when 
the    barium    chloride    is    added    to    the    mixture,    the    for- 
mation  of  the  lake  and  of  barium  sulphate  takes  place  in 
the    particles    of    the    suspended    colouring  -  matter   as    well 
as    the   thoroughly   incorporated    mixture    produced    by    the 
reaction     of      the     colour,    barium     chloride     and      sodium 
sulphate. 

The  examples  of  these  mixed  methods  might  be  shown 
for  each  class  of  colouring-matters,  and  yet  none  be  given  to 
meet  some  special  and  individual  case.  It  is  by  far  the  best 
plan  for  each  colour-maker  to  carefully  examine  the  colour, 
and  devise  for  himself  the  most  rational  way  to  produce  the' 
best  result,  and,  by  adopting  those  bases  which  he  knows 
from  experience  to  be  most  suitable  for  the  purpose  the 
pigment  is  required,  to  experiment  until  he  arrives  at  the 
most  satisfactory  result ;  for  what  works  well  in  one  man's 
hands  in  a  certain  place  does  not,  owing  to  differences  of 
method  and  appliances,  work  well  with  another  man  in 
another  place,  and  it  is  as  well  to  work  out  personally  those 
methods  most  suitable  to  the  conditions  under  which  the 
maker  labours. 
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Plate  No.  3  (opposite  this  page)  shows — 
1.  5  per  cent,  eosine  A,  on  barytes,  precipitated  by  lead  acetate. 
,,  on  blanc-fixe. 

on  clay. 
„  on  barytes  and  kieselguhr. 

barium  lake  of  brilliant  orange  R  on  blanc-fixe. 

J;  precipitated 

on  a  clay  and  alumina  lake,  simultaneous  with  the  produc- 
tion of  blanc-fixe. 


5 

5 
5 

10 
10 
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CHAPTEE    VII 


THE    PRINCIPLES    OF    LAKE    FORMATION 


An  examination  of  the  constitution  of  the  artificial  colours 
and  the  methods  adopted  to  form  lake  pigments  from  them 
shows  that  this  is  effected  by  combining  the  colours  with 
metallic  or  various  acid  bodies,  both  organic  and  inorganic ; 
in  other  words,  the  formation  of  salts,  in  which  the  colouring- 
matter  plays  the  part  of  the  acid  or  the  base. 

In  order,  therefore,  to  consider  the  general  principles  to 
be  followed  in  the  production  of  lake  pigments  from  artificial 
colours,  it  is  necessary  to  divide  them  into  three  classes— 

I.  Purely  basic  colours. 
II.   Purely  acid  colours. 
III.  Compound  colours  of  both  an  acid  and  basic  nature. 

The  basic  colours  are  those  containing  amido  or  substituted 
ammonia  groups,  either  simply,  or  in  such  positions  and 
preponderance  over  weak  acid  groups  that  the  acid  functions 
of  such  groups  may  generally  be  regarded  as  negligeable 
from  a  lake-form  point  of  view. 

The  acid  colours  include  a  much  larger  number  of  lake- 
forming  groups,  namely,  the  hydroxy,  nitro,  carboxyL  and 
sulphonic  acid  groups — one  or  more  of  which  may  occur  in 
the  same  colour  molecule,  together  with  a  lake-forming  group 
of  a  basic  nature. 

It  is  therefore  necessary  to  carefully  consider  the  method 
of  procedure  which  should  be  followed  where  the  lake- 
forming   group    or   groups   in    a    colouring-matter    are    of    a 
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simple  nature,  and  from  which  simple  lakes  can  readily  be 
formed,  and  in  those  of  a  more  complex  constitution  contain- 
ing several  groups,  which  only  give  satisfactory  results  when 
compound  lakes  are  formed  from  them,  though  they  are  often 
capable  of  being  thrown  down  by  the  action  of  some  reagent 
on  one  or  more  similar  groups. 

The  production   of   lakes   from   artificial   colours  cannot 
be  regarded  as  the  mere  precipitation  of  a  colouring-matter 
on  a  base  to  form  a  lake,  for  almost  all  colouring-matters 
are  insoluble   in   strong   solutions  of   common  salt,  yet  the 
precipitation  of  such  a  colour  by  common  salt  on  an  inert 
base   produces    but    a    mechanical    mixture    of    the    colour 
and  the   base    from   which    the   colour    can    be   reclissolved 
unchanged;  but  a   lake   pigment   must   be  regarded   as   the 
chemical  combination  of  the  dyestuff  with  one  or  more  bodies, 
which  confer  on  it  the  pigmentary  qualities,  in  most  cases 
giving  a  body  of  the  type  of  the  original  colour,  but  of  a 
different  chemical  composition.     Whether  these  combinations 
are  of  the  nature  of  simple  exchanges,  and  that  the  reactions 
can  be  expressed  by  simple   chemical   equations,  is   a   very 
moot  point ;  though  in  some  cases  experimental  data  indicate 
such  simple  changes,  in  others  the  present  knowledge  of  the 
actual  constitution  of  the  pigment  is  a  very  open  question. 

When  a  solution  of  a  dyestuff,  more  particularly  the 
basic  colours,  is  added  to  starch,  clay,  green  earth,  etc.,  a 
certain  amount  of  colouring-matter  is  taken  up.  This  cannot 
be  accounted  for  by  any  chemical  attraction  of  these  various 
bodies  for  the  colouring-matter,  but  it  may  be  owing  to 
partial  dissociation  of  the  colouring-matter  producing  the 
free  colour  acid  or  base,  which  is  attracted  to  and  adheres  to 
the  particles  of  the  insoluble  matter  present  in  the  mixture. 
This  is  most  to  be  remarked  in  the  case  of  weak  bases 
combined  with  weak  acids.  Though  the  cause  for  this  seeming 
absorption  cannot  be  clearly  elucidated,  there  can  be  no  doubt 
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that  the  colouring-matter  in  such  a  pigment  cannot  be  looked 
upon  as  a  true  lake,  but  simply  as  an  intimate  mixture  of 
insoluble  matter  and  uncombined  colouring-matter,  and  the 
extremely  fugitive  properties  of  such  coloured  bodies  to  air 
and  light,  as  well  as  their  want  of  fulness  and  brightness, 
confirms  this  idea,  as  well  as  prompts  one  to  condemn  entirely 
such  methods  of  producing  such  mixtures  and  styling  them 
lakes. 

This  apparent  absorption  of  colouring-matter  may  also 
be  the  property  of  a  true  lake  ;  for  many  colours,  especially 
those  of  a  basic  nature,  often  require  but  a  tithe  of  the 
precipitating  agent  to  entirely  precipitate  them  to  what 
an  examination  of  their  formula  would  lead  one  to  think 
would  be  required.  For  instance,  a  molecule  of  magenta  re- 
quires theoretically  a  molecule  of  tannic  acid,  but  it  can  be 
almost  entirely  precipitated  by  about  a  third  of  that  quantity. 
It  is  barely  to  be  conceived  that  the  addition  of  tannic  acid 
leads  to  a  rapid  dissociation  of  the  magenta  molecule,  though 
perhaps  the  tannic  acid  and  magenta  compound  may  possess 
considerable  attraction  for  the  free  colour  base;  but  the 
compound  produced  by  tannic  acid,  which  is  trihydroxy  acid, 
may  possess  the  property  of  taking  up  or  being  dyed  by  the 
uncombined  soluble  salt  of  magenta,  and  thus  cause  the 
seeming  absorption  of  the  rest  of  the  colour.  Where  the  full 
amount  of  tannic  acid  is  used,  the  lakes  are  more  permanent, 
but  not  so  bright  as  those  in  which  only  the  minimum  quantity 
has  been  used;  and  for  the  greater  brightness,  the  plan  of 
using  but  the  necessary  quantity  of  tannic  acid  in  these  cases 
has  obtained  for  the  tannic  acid  lakes  a  reputation  for  being 
far  more  fugitive  than  they  really  are,  and  causes  them  to  be 
ranked  but  little  faster  than  the  fugitive  lakes  produced  by 
such  acids  as  arsenious  and  phosphoric,  when  they  are  really 
the  most  permanent  of  any  lakes  produced  from  basic  colours. 
Where  a  colouring-matter  contains  several  lake-forming 
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groups,  which  are  capable  of  entering  into  combinations  with 
various  reagents,  the  full  value  of  the  chromogenic  power 
and  the  most  satisfactory  and  permanent  results  are  obtained 
when  as  many  as  possible  of  the  lake-forming  groups  are 
combined  with  those  bodies  for  which  they  have  an  affinity. 

An  example  is  shown  on  Plate  No.  4  (facing  page  78),  in 
which  No.  1  is  the  barium  lake  on  an  aluminium  hydrate  and 
blanc-fixe  base  of  concentrated  acid  green  D  (M.  L.  &  B.),  a 
colour  which  yields  fairly  fast  green  lakes.  The  precipitation 
is  almost  complete  with  barium  chloride;  but  if,  previous  to 
the  addition  of  the  chloride  of  barium,  tannic  acid  be  added  to 
the  colour,  a  much  brighter  and  faster  pigment  is  formed, 
which  is  shown  by  No.  2.  The  increase  in  the  properties  of 
the  lake  by  this  addition  is  not  due  to  any  action  of  the 
tannic  acid  per  se ;  but  as  the  colour  acid  green  I)  (Cone.)  is 
an  amido-sulphonic  acid,  the  amido  or  basic  properties  are  in 
the  first  place  satisfied  by  combination  with  the  tannic  acid. 
This  reagent  has  not  the  power  to  form  a  lake  from  such  a 
strongly  acid  colour,  therefore  no  precipitation  or  very  little 
occurs  until  the  addition  of  the  barium  chloride,  which, 
combining  with  the  sulphonic  acids,  throws  down  the  barium 
tannic  acid  lake  of  the  colour  in  which  the  affinity  of  the 
various  lake-forming  groups  has  been  completely  satisfied, 
giving  in  consequence  a  more  stable  body,  and  developing  to 
a  much  greater  extent  the  colouring  power  of  the  dyestuff. 

It  does  not  follow  because  a  colouring-matter  contains 
lake-forming  groups  that  it  is  capable  of  being  converted 
into  a  pigment,  for  the  properties  of  the  ordinary  combination 
which  precipitates  a  similar  colour  may  differ,  just  as  the 
chloride  of  silver  is  insoluble  and  the  chloride  of  sodium  ex- 
tremely soluble  ;  or  the  groups  themselves  may  be  so  arranged 
in  the  colour  molecule,  and  be  so  opposite  in  character, 
though  capable  of  being  used  for  application  to  textile  fibres, 
that   they   cannot  by  any  means,   simple    or   compound,   be 
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precipitated  satisfactorily  as  a  lake  pigment.    A  good  example 
of  such  a  colour  is  acid  magenta,  a  triamido-sulphonic  acid. 

The  formation  of  lakes  from  basic  colours  is  dependent 
on  the  combination  of  the  amido  or  basic  group  or  groups 
in  the  colour  molecule  with  various  acids  producing  insoluble 
salts  of  the  colouring-matters. 

In  the  majority  of  cases  the  lake  is  produced  together 
with  the  whole  or  part  of  the  base,  which  ensures  there  being 
an  excess  of  the  precipitating  body  present,  as  the  reaction 
is  brought  about  by  precipitating  the  insoluble  metallic  salt, 
together  with  the  insoluble  salt  of  the  colouring-matter,  and 
therefore  such  methods  may  be  regarded  as  the  precipitation 
of  an  ordinary  mixture.  But,  as  has  already  been  remarked, 
the  lakes  produced  in  this  way  from  phosphoric,  arsenious, 
palmatic,  resinic  acid,  etc.,  though  very  bright,  are  very  fugitive, 
and  often  extremely  poisonous.  Their  manufacture  is  a 
matter  of  great  simplicity  when  clue  care  is  paid  to  the 
chemical  properties  of  the  various  compounds  used  in  their 
production,  which  has  already  been  gone  into. 

The  most  permanent  lakes  produced  from  basic  colours 
are  the  tannic  acid  lakes,  which  though  duller,  even  when 
correctly  prepared,  are  much  more  permanent  than  the  lakes 
produced ■  from  these  colours  by  other  means;  but  the  tannic 
acid  lake  produced,  say,  from  a  magenta  salt,  e.g.  the  hydro- 
chloride— ■ 

/C6H4NH2 
C  — C^H^NH.;,         when  converted  into 
\C0H4NHHC1 


the  tannate  gives- 


/C(iH4NII, 


C  —  C6H4NH, 
\C0H4NHHOOC 


C6H2(OH)4COO 
-  (HO)2H6C2 


This  salt  is  soluble  in  the  hydrochloric  acid  liberated,  and 
though  almost  complete  precipitation  is  obtained  if  an  excess 
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of  acetate  of  soda  be  first  added  before  the  tannic  acid,  or  by 
using  tannate  of  soda,  such  lakes  are  very  dull,  and  their 
permanency  but  little  better  than  the  lakes  of  other  acid 
bodies.  The  full  value  of  tannic  acid  is  only  shown  when  it 
is  used  in  conjunction  with  a  salt  of  antimony,  preferably 
tartar  emetic,  which,  owing  to  being  a  tartrate,  is  able  itself  to 
combine  with  the  basic  colouring-matter,  but  in  few  instances 
gives  precipitates  that  are  not  soluble  in  hot  water,  and  when 
tannic  acid  is  added  to  the  mixture  in  presence  of  sodium 
acetate  the  whole  of  the  colour  is  precipitated  as  a  double  anti- 
mony and  tannic  acid  lake,  which,  though  not  as  bright  as  the 
arsenious  acid  lakes,  is  much  brighter  and  far  more  permanent 
than  those  produced  from  tannic  acid  or  tannate  of  soda. 

To  practically  and  readily  determine  the  exact  amount  of 
tannic  acid  to  use  with  each  individual  colour  is  a  matter 
of  considerable  difficulty,  for  it  has  been  shown  that  though 
in  many  cases  the  amount  of  tannic  acid  theoretically  required 
for  a  pure  colour  is  more  than  sufficient  to  precipitate  the 
colouring-matter,  whether  it  be  all  thrown  down  as  a  lake  is 
a  matter  of  considerable  doubt,  which  its  physical  behaviour 
increases.      Where  the   theoretical  amount  is  used,  a  much 
faster   though    at    the    same    time  duller   lake   is    produced, 
therefore  no  reliable  data  can  be  obtained  by  simply  titrating 
solutions  of  the  dyes  with  tannic  acid.      If  an  excess  of  tannic 
acid  be  used,  it  greatly  interferes  with  the  working  of  the 
colour,  besides  increasing  the  cost  to  no  purpose.      Where  the 
constitution  and  the  purity  of  the  colour  being  employed  is 
approximately  used,  it  is  by  far  the  wisest  plan  to  use  the 
theoretical  amount.      Hence  it  is  very  important  in   making 
lakes    from    basic    colours    to    use    those    brands   which    are 
commercially  pure,  and  whose  chemical  nature  and  constitution 

is  known. 

Various  researches  have  shown  that  a  molecule  of  tannic 
acid  is  fixed  by  about  half  a  molecule  of  tartar  emetic,  though 
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from  an  examination   of  the  two  bodies  it  would   have  been 
surmised  that  a  molecule  of  tannic  acid  would  have  required 
a  molecule  of  tartar  emetic.      This  is   borne  out  in  practice, 
as  if,  previous  to  the  addition  of  tannic  acid,  this  proportion 
of  tartar  emetic  is  added  to  the  mixture,  complete  precipitation 
takes  place ;  and  in  cases  where  the  exact  constitution  of  the 
colouring  -  matter    cannot    be   ascertained,  and   an    excess  of 
tannic  acid  is  used,  it  is  advisable  to  maintain  this  proportion, 
in  which  case  the  injurious  effects  produced  by  an  excess  of 
these  reagents  is  reduced  to  a  minimum,  for  what  tannic  acid 
and  tartar  emetic  are  not  required  to  combine  with  the  colour 
are  precipitated  as  a  compound  salt  of  antimony.      Therefore, 
in  producing  lakes  from  basic  colours,  wherever  possible  tartar 
emetic  and  tannic  acid  should  be  used,  and  in  order  to  obtain 
the  best  results  the  molecular  ratios  between  the  colouring- 
matter  and  the  two  lake-forming  bodies  should  be  maintained. 
The  results   obtained   by   precipitating    basic    colours    in 
various  ways  is  illustrated    on    Plate    No.    4    (opposite    this 
page),  where — 

Sample  No.  3.  Arsenious  acid  precipitation  of  rubin  small  crystals. 
,,  „    4.   Tannic         ,,  „        to  complete  precipitation. 

„  ,,    5.         „  ,,  ,,        theoretical  quantity. 

„         „    6.        ,,  ,,    and    tartar    emetic    precipitation, 

theoretical  quantities. 

The  lake-forming  groups  in  the  acid  colouring  matters 
are  more  numerous,  and  require  various  methods  for  their 
precipitation. 

The  property  that  basic  and  acid  colouring-matters  have 
of  combining  with  each  other  is  taken  advantage  of  in  tinting 
colours  to  various  shades,  and  though  perhaps  the  result  of 
such  combinations  lead  to  the  ready  production  of  the 
required  shade,  such  means  should  only  be  used  with  great 
discrimination,  for  such  combinations  often  readily  dissociate, 
and  give  by  no  means  permanent  pigments,  and  it  is  far  the 
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best,  where  it  be  practicable,  to  combine  each  colour  with 
its  typical  lake -forming  compound. 

Of  the  acid  colours,  the  nitro  derivatives  are  perhaps  the 
least  used  of  any,  because  their  metallic  salts  are  usually 
extremely  soluble,  and  those  of  the  few  combinations  with 
the  oxides  of  the  heavier  metals  are  not  of  such  a  nature  to 
be  esteemed  as  pigments. 

The  hydroxy  group  is  a  powerful  lake-forming  group, 
which  occurs  in  those  colours  from  which  the  fastest,  most 
permanent  lakes  are  produced,  yet  the  value  of  it  as  a  lake- 
forming  group  is  not  great  in  the  monohydroxy  compounds, 
but  in  those  where  it  occurs  as  a  dihydroxy  derivative. 

The  position  of  the  hydroxy  groups  in  the  molecule  is  of 
considerable  influence  on  the  lake-forming  properties,  for 
unless  the  hydroxy  groups  be  in  the  ortho-position  as  regards 
each  other,  the  lakes  produced  are  not  fast,  but  may  be 
reckoned  among  the  most  fugitive,  as  for  instance  the  eosines, 
which  are  metahydroxy  compounds ;  and  again  the  alizarines, 
which  are  orthohydroxy  compounds,  yield  the  fastest  of  all 
the  lakes. 

The  lake-forming  bodies  for  the  orthohydroxy  bodies  are 
the  oxides  of  aluminium,  chromium,  and  iron,  which  can 
play  the  part  also  of  weak  acids  under  certain  circumstances. 
The  lakes  produced  from  alizarine  by  aluminium  alone  are  by 
no  means  so  brilliant  as  when  calcium  salts  also  enter  into 
the  lake-forming  reactions.  The  exact  nature  of  the  lake 
formation  with  these  dyes  cannot  be  definitely  stated,  but  it 
is  to  be  inferred  that  the  calcium  and  aluminium  combine 
with  the  aid  of  the  oleic  ocid  which  must  be  present  to 
yield  satisfactory  results,  yielding  finally  a  calcium  aluminium 
salt  of  the  hydroxy  colouring-matter.  Aluminium  lakes  are 
those  usually  met  with,  but  the  corresponding  lakes  of  both 
iron  and  chromium  are  of  great  permanency  and  value.  The 
colouring-matters  containing  the  carboxyl  group,  which  may 
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be  regarded  as  an  allied  hydroxy  group,  yield  but  few 
colours  which  are  used  in  the  production  of  lakes.  When 
present  in  the  molecule  with  other  hydroxy  groups,  and  if 
these  be  in  the  ortho-position  either  as  regards  themselves  or 
the  carboxyl  group,  they  possess  the  same  properties  as 
regards  lake-formation  as  the  diortho-hydroxy  dyestuffs. 

When  combined  with  several  amido  groups,  the  carboxyl 
group  can  generally  be  disregarded,  and  the  colour  treated  us 
an  ordinary  basic  colour.  If  both  amido  and  hydroxy  groups, 
as  well  as  the  carboxyl  groups,  or  if  the  hydroxy  groups,  or  a 
hydroxy  and  a  carboxyl  group,  be  in  the  ortho-position, 
the  colour  will  be  found  to  possess  the  properties  similar  to 
those  of  the  alizarines. 

The  sulpho  group,  which,  like  the  carboxyl  group, 
possesses  no  chromogenic  powers,  and  is  found  in  the 
dyestuffs  together  with  hydroxy,  carboxyl,  amido  groups, 
both  singly  and  in  mixtures. 

The  sulphonic  acid  group  confers  powerful  acid  properties 
on  the  colouring-matters,  which  quite  overpowers  the  basic 
properties  of  the  amido  groups  when  they  occur  in  the 
molecule,  and  greatly  increases  the  acid  properties  of  the 
other  acid  groups  with   which  it  may  occur. 

The  increase  in  the  number  of  sulphonic  acid  groups  in 
a  molecule  of  a  colour  does  not  increase  its  lake-forming 
power,  and  the  position  of  the  sulphonic  acid  in  the  colour 
molecule  has  a  very  considerable  influence  on  the  lake-forming 
capacity ;  for  similar  compounds  prepared  on  the  same  lines, 
but  with  the  sulphonic  acid  in  different  positions,  show 
marked  difference  in  their  behaviour  with  lake-forming 
bodies ;  and  it  must  be  concluded  that  many  colouring- 
matters  which  apparently  should  yield  lakes  easily  by  com- 
bining the  sulphonic  acid  group  with  barium  oxide,  do  not 
yield  satisfactory  results  in  practice,  and  this  is  because  the 
intramolecular    relationship    is    of    such    a    character  as    to 
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interfere  with  satisfactory  lake  formation.  What  these  various 
relations  are  has  not  been  gone  into,  so  that  the  constitution 
of  the  sulphonatecl  clyestuffs  used  in  lake-making  should  be 
carefully  examined,  and  its  behaviour  with  precipitating 
agents,  and  its  reactions  with  acids  and  alkalies,  both  before 
and  after  lake  formation  has  taken  place,  accurately  noted. 

The  typical  lake  -  forming  body  for  the  sulphonic  acid 
groups  is  barium  oxide.  Many  of  the  oxides  of  other  metals 
often  precipitate  more  completely  the  colouring-matter,  but 
the  lakes  lack  both  the  brilliancy  and  permanency  of  the 
barium  lakes. 

The  hydroxy-sulphonic  acids. — The  introduction  of  the 
sulphonic  acid  group  into  a  compound  containing  hydroxy 
groups ;  if  these  be  not  in  the  ortho-position  as  regards  each 
other,  the  weak  lake-forming  power  of  the  hydroxy  groups 
can  be  entirely  overlooked,  and  lake  formation  takes  place 
only  in  the  sulphonic  acid  groups.  If,  however,  they  be  in 
the  ortho-position,  as  in  alizarine  S,  alizarine  sulphonic  acid,  it 
will  be  found  that  unless  the  hydroxy  groups  are  combined 
as  well  as  the  sulphonic  acid,  the  lakes  produced  are  fugitive 
and  take  the  full  development  of  the  chromatic  power  of  the 
colouring-matter ;  and  as  aluminium  and  allied  oxides  and 
hydrates  are  the  lake-forming  bodies  for  these  groups,  the 
aluminium  barium  lake  must  be  prepared,  the  combination 
of  one  instead  of  both  the  lake  -  forming  groups  of  the 
colouring-matter  must  be  effected,  otherwise  the  result  is 
usually  useless  for  pigmentary  processes. 

Although  the  lake  formation  in  other  than  those  dyes  in 
which  the  hydroxy  groups  are  in  the  ortho-position  may  be 
as  a  rule  disregarded,  it  is  to  be  remarked  that  when  the 
barium  lake  is  formed  in  the  presence  of  aluminium  hydrate 
the  resultant  pigment  is  brighter  and  more  permanent. 

The  introduction  of  the  sulphonic  acid  group  into  a  basic 
dyestuff  converts  it  into  an  acid  dye,  but  it  cannot  be  assumed 
6 


82 


THE    MANUFACTURE    OF    LAKE    PIGMENTS 


that  the  lake-forming  properties  of  the  amido  group  are 
destroyed,  but  it  will  be  found  that  the  stronger  the  basic 
properties  of  the  sulphonated  base  are,  the  more  difficult  it  is 
to  produce  simple  barium  lakes  from  them,  though  in  all  cases 
this  difficulty  is  not  solely  dependent  on  the  basic  properties 
of  the  sulphonated  colour  base,  but  is  often  influenced  by  the 
molecular  arrangement  of  the  various  groups. 

It  will  be  found  that  after  the  formation  of  the  barium 
lake  the  basicity  of  the  colour  base  again  comes  to  the  fore, 
and  unless  this  is  also  satisfied  the  pigment  produced  will  be 
found  wanting  in  purity  of  tone  and  colour ;  in  these  cases, 
the  only  satisfactory  lake-forming  material  to  use  is  tannic 
acid,  which  develops  the  full  beauty  of  the  shade. 

Though  these  dyes  may  be  acid  colours  for  the  purpose  of 
dyeing,  when  they  are  converted  into  the  barium  lake,  which 
may  be  partially  or  wholly  soluble,  they  must  then  be 
regarded  as  purely  basic  colours,  and  treated  accordingly. 

By  the  presence  of  an  amido  group  in  a  sulphonic  acid 
colour,  of  which  the  colour  base  possesses  but  very  weak 
basic  properties,  as  in  the  case  of  the  hydroxy-sulphonic  acids, 
in  which  the  hydroxy  groups  have  little  or  no  lake-forming 
properties,  the  basicity  often  in  these  cases  also  loses  its 
lake-forming  power,  and  can  then  be  disregarded  ;  but  in  all 
cases  where  it,  i.e.  the  basic  lake-forming  power,  evinces  itself, 
it  must,  if  the  best  results  be  desired,  also  be  combined  as 
well  as  the  sulphonic  acid  groups. 

When  hydroxy  as  well  as  amido  groups  possessing  lake- 
forming  properties  are  present  in  a  colour  molecule,  it  is 
often  difficult  to  produce  satisfactory  lakes  from  such  colours 
by  means  of  tannic  acid  and  barium  chloride,  because  the 
hydroxy  group,  not  being  uncombined,  often  renders  the 
barium  tannin  lake  soluble,  and  hence  useless  as  a  pigment; 
and  unless  the  hydroxy  group  is  combined  by  the  use  of  an 
oxide  or  hydrate,  with   which  it  is  capable  of  entering  into 
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combination,  unsatisfactory  results  are  only  to  be  looked  for. 
The  hydrate  of  barium  and  calcium  are  most  useful  for  this 
purpose. 

Where  a  carboxyl  group  occurs  together  with  both  hydroxy 
and  amido  groups  in  a  sulphonated  colouring-matter,  and  the 
hydroxy  and  carboxyl  groups  are  in  the  ortho-position,  it 
will  usually  be  found  that  the  lake-forming  capability  of 
the  basic  group  will  have  disappeared  ;  therefore,  after  the 
formation  of  the  barium  lake,  the  dyestuff  may  be  regarded 
as  an  ortho-hydroxy-carboxyl  compound,  and  the  compound 
lake  produced  by  the  means  already  entered  into  for  such 
compounds. 
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CHAPTEE    VIII 


KED    LAKES 


The  various  red  shades  of  lake  pigments  derived  from 
artificial  colours  vary  from  very  yellow  shades  of  scarlet  to 
deep  maroon.  The  colours  from  which  they  are  formed  belong 
to  both  the  acid  and  basic  dyes.  Of  the  basic  dyes  they 
belong  principally  to — 

I.  The   triphenyl-methane    colours,    of    which    magenta   and 
rhodamine  are  typical  examples. 
II.  The  azines,  which  is  represented  by  the  various  brands  of 
the  safranines. 

The  chief  groups  to  which  the  acid  colours  belong  are — 

I.  The  azo  colours,  such  as  scarlet  3R,  ponceau  GL,  fast  red  0. 

II.  The  triphenyl-methane  colours ;  for  example,  eosine  phloxin. 

III.  The  oxyketone  colours,  to  which  the  alizarine  colours  belong. 

The  most  important  of  the  red  basic  colours  is  magenta, 
which  not  only  is  used  alone  to  form  lakes  of  a  magenta-red 
shade,  but  with  acid  scarlets  and  reds  to  produce  various 
shades  of  red.  It  is  not  much  use  in  modifying  the  shade  of 
violet  lakes,  as  its  pronounced  shade  interferes  with  the 
shade  of  the  mixed  colour  lake,  giving  it  a  harsh,  unpleasino- 
tone.  The  same  fault  also  prevents  it  being  used  to  shade 
eosine  lakes,  for  which  purpose  the  rhodamines,  or  rose 
Bengale,  is  to  be  preferred. 

The  brightest  and  most  pleasing  magenta  lakes  are  those 
produced  by  combining  the  colour  with  arsenious  or  resinic 
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acid.  The  tannic  acid  lake  alone  is  not  of  any  real  value, 
being  as  fugitive  as  the  arsenious  acid  lake,  besides  being 
very  much  duller.  The  tartar  emetic  and  tannic  acid  lake  is 
much  more  permanent,  but  not  so  bright  as  the  arsenious 
acid  lake,  and  though  it  is  little  in  demand,  on  account  of  its 
inferior  brilliancy,  it  has  considerable  use  as  a  shading  matter 
in  producing  the  best  qualities  of  maroon  lakes.  There  is 
little  to  choose  between  the  various  brands  of  good  magentas 
put  into  the  market  by  the  various  firms ;  but  it  is  advan- 
tageous to  select  a  good  crystallised  variety  and  use  it,  and 
it  alone,  in  all  cases  where  a  magenta  is  required.  The 
rubin  small  crystals  of  the  Berlin  Company  is  about  as  good 
a  one  as  there  is  in  the  market,  though  it  is  quite  equalled 
by  the  productions  of  other  makers. 

The  rhodamines,  of  various  brands,  such  as  rhodamtne 
B,  G,  S,  6G,  12G-,  yield  from  bluish-red  lakes  to  reddish- 
pink.  When  prepared  alone,  without  admixture  with  other 
colours,  it  is  by  far  the  best  plan  to  make  the  tartar  emetic 
and  tannic  acid  lakes,  for  lakes  produced  from  any  of  these 
colours  are  extremely  fugitive,  and  if  the  colour  is  wanted  to 
stand  the  action  of  light  at  all,  the  tannic  acid  and  tartar 
emetic  precipitation  is  the  only  one  which  can  be  recom- 
mended. These  lakes  when  prepared  for  calico  printing 
should  be  made  at  the  boil,  and,  after  washing  free  from 
various  salts,  should  be  treated  with  hot  solution  of  0*5  per 
cent,  olive-oil  soap  at  80°  C.  The  colours  do  not  bleed,  but 
the  pigment  then  gives  better  results  when  printed.  The 
best  base  to  use  is  a  fine  quality  of  blanc-fixe. 

The  extra  brand  of  the  colour  should  always  be  used 
when  obtainable ;  though  it  is  much  dearer,  it  is  more 
economical  in  the  long  run. 

These  colours,  i.e.  the  rhodamines,  are  largely  used  for 
tinting  violets ;  they  are  then  precipitated  with  phosphoric 
acid  or  its  salts.     They  are  not  very  powerful  colours ;  a  very 
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small  percentage  in  the  mixed  colouring-matters  of  a  strong 
colour  like  methyl-violet  B  is  sufficient  to  give  the  shade 
of  violet  to  the  lake. 

Plate  No.  5  (opposite  this  page)  shows  the  tartar  emetic 
and  tannic  acid  lakes  of  these  rhodamines : — 

1.  2  per  cent,  lake  rhodamine  B  extra. 

2.  2         ,,  ,,  ,,  6G  extra. 
3-   10      „          „           „  12G. 

The  basic  reel  colouring-matters  of  the  azine  group  are 
represented  by  the  various  brands  of  safranine,  which  give  a 
magenta-like  lake,  but  of  a  much  faster  and  redder  tone 
than  the  magentas. 

The  only  lakes  which  are  at  all  to  be  recommended  of 
the  safranines  are  the  tartar  emetic  and  tannic  acid  lakes. 
These  are  much  brighter  than  the  corresponding  magenta 
compounds,  and  for  purposes  where  superior  fastness  is 
required  are  to  be  recommended.  These  colours  are  also  of 
great  value  in  making  maroon  lakes,  as  they  do  not  give 
colours  which  blacken  so  readily  when  heated  at  100°  C.  as 
those  produced  by  magenta,  more  especially  so  when  the 
basic  colour  is  fixed,  and  not  merely  carried  down  by  the 
acid  colour. 

On  Plate  No.  5,  also,  will  be  seen  the — 

4.  Tartar  and  tannic  lake  of  safranine  YOOO  (Basle),  5  per  cent. 

5.  „  ,,  safranine  YOOO,  and  lead    lake  of 
eosine  A  (B.A.S.F.). 

0.   Tartar  and  tannic  acid  lake  of  rhodamine  B,  and  lead  lake  of 
eosine  A  (B.A.S.F.). 

With  the  safranines,  as  well  as  all  other  tannic  acid  and 
tartar  emetic  lakes,  the  most  suitable  base  is  blanc-fixe. 

The  reel  colouring-matters  of  the  azo  group  are  very 
great,  and  the  number  at  the  disposal  of  the  lake-maker 
often  causes  the  use  of  a  very  large  number  of  brands,  and 
often    causes    considerable    hesitancy    before    selecting   what 
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colours  should  be  used  to  obtain  a  lake  of  a  given  shade. 
But  the  choice  of  colours  should  be  strictly  limited  in 
practice  ;  it  is  far  better  to  obtain  a  shade  by  the  judicious 
blending  of  a  few  scarlets  or  reds,  than  to  buy  for  each 
separate  lake  a  separate  colour  to  produce  it  from.  Almost 
all  shades  of  red  and  maroon  produced  from  this  colour  can 
be  obtained  from  a  range  of  four  to  eight  shades  of  colour, 
i.e.,  four  cheap  and  four  better  shades  for  the  various  classes 
of  work,  and  the  shades  required  may  be  classified  as  follows  : — ■ 

I.  A  yellow  shade  of  scarlet,  e.g.  ponceau  4GBL. 

II.  A  medium  shade,  e.g.  ponceau  GL  and  ponceau  GR. 

III.  A  blue  shade,  e.g.  scarlet  311,  ponceau  411. 

IV.  A  deep  blue  shade,  e.g.  fast  red  0. 

The  colours  mentioned  are  but  examples  of  many  that 
are  equally  good  and  of  similar  shades  and  properties.  In 
selecting  a  series  of  azo  colouring-matters,  attention  should 
be  paid  to  the  following  points : — 

I.  The  brilliancy  and  permanency  of  the  pigment  produced. 

II.  The  colouring  power  of  the  dyestuff. 

III.  The  insolubility  of  the  pigments  made  from  them  in  water. 

IV.  The  complete  precipitation  of  the  colouring-matter. 

Turning  to  the  consideration  of  the  constitution  of  the 
colouring-matters,  the  hydroxy-sulphonic  acids  are  to  be 
recommended.  The  more  complicated  azo  -  diazo  colours 
obtained  from  benzidine,  including  the  class  of  direct  dyeing 
cotton  colours,  yield  very  good  lakes ;  but,  all  things  con- 
sidered, the  lake  produced  from  the  hydroxy-sulphonic  acid 
colours  are  to  be  preferred,  for  not  only  are  they  more 
permanent  to  light,  but  are  much  more  easily  converted  into 
pigments,  and  are  as  a  rule  much  cheaper. 

When  using  hydroxy-sulphonic  acid  colours,  the  best 
base  to  use  is  one  containing  aluminium  hydrate,  as  the 
shades  produced  are  much  clearer  and  brighter  when  this 
body  is  present,  for   if   it   does   not   enter  into   combination 
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with  the  colour,  it  renders  it  much  brighter  and  more  stable. 
To  give  greater  body,  almost  any  inert  material  used  as  a 
base  for  lakes  may  be  used,  barytes,  blane-fixe,  clay,  etc.  ; 
but  it  is  advisable  to  produce  the  aluminium  hydrate  in 
presence  of  the  other  members  of  the  base,  as  it  is  then 
thoroughly  incorporated  with  them,  and  a  homogeneous  base 
is  the  result. 

The  precipitating  agent  to  be  used  for  the  greater 
majority  of  the  azo  -  sulphonic  acids  is  barium  chloride. 
Soluble  salts  of  lead  very  often  give  more  complete  precipita- 
tion, but  the  shades  are  much  duller;  the  lead  salts  are 
much  dearer  than  those  of  barium,  besides  they  are  more 
readily  changed  by  the  action  of  air  and  light. 

The  best  methods  of  producing  pigments  from  this  class 
of  red  dyestuffs  is  to  precipitate  them  simultaneously  with 
barium  sulphate  or  blanc  -  fixe,  on  a  freshly  prepared 
aluminium  base,  by  means  of  barium  chloride. 

Plate  No.  6  (opposite  this  page)  shows  a  series  of  shades 
produced  from  three  brands  of  scarlet : 

No.    1.   Ponceau   GL   (Per.),   precipitated  on    an    aluminium 

hydrate  base,  simultaneous  with  the  production  of 

blanc-fixe,  by  means  of  barium  choride. 

Scarlet  3R  (M.  L.  &  P.),  similarly  produced  to  No.  1. 

Ponceau  4P,   produced  in  a  similar  manner  to  Nos. 

1  and  2. 

„    4.   Ponceau  GL,  precipitated  on  blanc-fixe  by  means  of 

barium  chloride. 
„    5.   Scarlet  3R  (M.   L.  &  B.),  precipitated  on  blanc-fixe 

by  acetate  of  lead. 
,,    6.   Ponceau  4R  (Per.),  produced  in  a   similar  manner  to 
No.  3,  but  with  barytes  in  the  base,  together  with 
the  aluminium  hydrate. 

Lake  pigments  produced  from  a  single  colour  will  usually 
be  found  to  have  a  bluish  cast  and  lack  brilliancy.  This  is 
best   remedied   by  taking  a  colour  which   yields  a  lake  of  a 
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much  bluer  shade  than  the  shade  required,  and  mixing  it 
with  a  little  orange  dyestuff  of  a  similar  chemical  nature, 
and  precipitating  in  the  usual  way.  It  is  desirable  in  this 
case,  if  the  most  fiery  effects  be  required,  to  dissolve  the 
colours  together,  for  if  they  are  dissolved  separately,  and 
then  added  to  the  tank,  a  slightly  duller  shade  is  the  result. 
This  also  holds  good  as  regards  all  the  mixtures  of  these 
colours,  whether  they  be  reds  or  oranges.  In  the  production 
of  compound  shades  such  as  maroon,  where  basic  colours  are 
used,  it  is  usual  where  the  basic  colour  is  not  converted  into 
a  lake,  but  is  merely  carried  down  by  the  pigment  formed 
from  the  acid-azo  colour,  to  add  the  solution  of  the  basic  colour 
immediately  after  the  addition  of  the  colour  to  the  base  and 
before  precipitation.  On  no  account  should  basic  colours  and 
acid  colours  be  dissolved  together,  for  the  result  is  usually 
disastrous,  owing  to  the  formation  of  a  black  or  deeply 
coloured  tarry  precipitate. 

In  the  production  of  the  better  sort  of  maroon  and 
similar  lakes,  the  magenta  is  introduced  as  a  pigment.  This 
is  done  by  adding  it  to  the  base,  and  precipitating  the  reel 
colouring-matter  in  the  usual  way. 

These  points  will  be  found  illustrated  by  Plate  No.  7 
(opposite  this  page),  in  which — 


No.  1.  Lake  made  from  scarlet  GR  (Ber.),  clay  aluminium 
hydrate  base,  precipitated  by  barium  chloride. 

„  2.  Lake  made  from  scarlet  GR  (Ber.),  and  orange  II 
(Basle),  10  per  cent,  of  the  total  colour  used  being 
orange  II  on  the  same  base  as  No.  1,  and  precipi- 
tated  in  the  same  way,  the  colours  being  dissolved 
together. 

„    3.   Same  as  No.  2,  but  colours  dissolved  separately. 

„  4.  Scarlet  GR,  scarlet  3R,  fast  red  0,  on  alumina  base, 
precipitated  together  with  blanc-fixe  by  barium 
chloride,  the  colours  dissolved  together. 

„    5.   Same  as  No.  4,  but  colours  dissolved  separately. 
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For  the  production  of  maroon  shades,  basic  brown  (usually 
Bismarck  brown),  magenta,  and  safranine  are  used  to  give 
the  barium  lake  of  the  azo-scarlet  the  desired  shade.  The 
deeper  the  shade  of  maroon  required,  the  deeper  the  shade 
of  the  azo-red  should  be.  But  if  such  a  colour  as  fast  red  0 
(M.  L.  &  B.)  be  used  alone,  the  shade  lacks  brilliancy ;  it  is 
therefore  advisable  to  always  use  a  proportion  of  bright 
scarlets  in  the  mixture  used  for  the  production  of  maroons. 

Maroon  shades,  made  by  means  of  the  property  of  acid 
colours  to  combine  with  basic  colours,  are  much  more  fugitive 
than  those  in  which  the  basic  colour  is  introduced  in  the 
form  of  a  pigment,  and,  as  mentioned  before,  they  have  a 
tendency  when  dried  at  100°  C.  to  turn  much  deeper  and 
blacker,  losing  all  the  bloom  which  such  colours  usually 
possess. 

The  action  of  the  various  basic  colours  mentioned  is 
shown  in  Plate  No.   8   (opposite   this  page),  in  which — 

No.  1.   Maroon,   produced  from  fast  red  0  (M.  L.  &  B.)   and 

rubin  small  crystals  (in  form  of  10  per  cent,  tartar 

and  tannin  lake  on  clay). 
„    2.   Maroon,  produced  from  equal  parts  of  fast  red  0  (M.  I. 

&  15.)  and  scarlet  3R  (M.L.  &  R),  pigment  magenta, 

as  in  previous  case. 
,,    3.   Maroon,  from  scarlet  3R  and  magenta,  the  rubin  small 

crystals  (Her.)  being  carried  down  by  the  scarlet  3K. 
,,    4.   Similar  to  No.  3,  but  pigment  magenta  used. 
„    5.   Similar  to   No.   3,  but   pigment  of  safranine  YOOO 

used. 
,,    6.   Similar  to  No.  3,  but  pigment  Bismarck  brown  used. 

The  acid  red  colouring-matters  of  the  triphenyl-methane 
colours  are  comprised  mainly  of  the  eosines  and  allied  colours. 
They  are  hydroxy  colours.  The  hydroxy  groups  are  not  in  the 
ortho  -  position  as  regards  each  other,  being  usually  in  the 
different  phenyl  rings.  They  readily  combine  with  the  oxides 
of  lead,  zinc,  aluminium,  tin,  etc.,  producing  fugitive  lakes  of 
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great  brilliancy  and  staining  power.  The  shade  of  the  pigment 
produced  is  dependent  on  the  metallic  salt  used  in  their 
production,  lead  salts  giving  the  bluest,  tin  and  aluminium 
much  yellower  shades.  Barium  salts  do  not  react  with  those 
colours  in  a  satisfactory  manner,  and  the  barium  lakes  are 
never  prepared.  They,  i.e.  the  eosines,  etc.,  all  contain  a  large 
number  of  halogen  atoms  in  their  constitution,  which 
probably  largely  influences  the  attraction  of  the  compounds 
for  the  various  metallic  oxides,  though  the  halogens  them- 
selves take  no  part  in  the  formation  of  the  lake  pigments. 

Of  the  eosines  there  are  several  brands — nearly  every 
maker  having  a  different  name  for  the  same  compound,  which, 
however,  differ  a  little  in  the  shade  produced  when  made 
into  lakes.  For  instance,  a  5  per  cent,  lake  on  blanc-fixe  made 
from  eosine  A  (of  B.  A.S.F.)  differs  somewhat  from  a  5  per  cent, 
lake  made  from  eosine  yellowish  (Ber.),  as  will  be  seen  in 
Plate  No.    9 -(facing  page   92),  where — ■ 

jSto.  1  is  a  5  per  cent,  lake  of  eosine  A,  and 
,,    2  is  a  5  per  cent,  lake  of  eosine  yellowish, 

yet  both  are  salts  of  tetrabrom -fluoresceine. 

Eose  Bengale  and  the  phloxines  are  mixed  halogen 
derivatives  of  fluoresceine,  which  are  rather  expensive,  but 
yield  very  bright  and  pleasing  shades,  of  a  much  bluer  cast 
than  the  eosines  proper.  The  introduction  of  iodine  into 
the  molecule  tends  to  blue  the  shade  of  an  eosine,  and  many 
firms  style  the  bluer  shades  of  the  fluoresceine  colours 
erythrosines ;  but  as  a  rule  these  bluer  shades  are  much 
more  expensive  than  the  yellower  shades,  which  contain 
bromine  or  chlorine,  and  their  price  prevents  the  lake-maker 
using  them.  The  method  which  is  generally  adopted  to  raise 
the  shade  of  an  eosine  is  to  add  a  little  rhodamine  to  the 
mixture  of  eosine  and  base  before  precipitation  ;  the  eosine 
combines  with  the  basic  rhodamine,  and  the  two  colours  are 
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carried  out  together.  In  this  case  there  is  no  advantage  to 
he  gained  by  using  a  pigment  of  rhodamine,  as  the  eosine 
pigments  themselves  are  so  extremely  fugitive. 

The  precipitation  or  production  of  eosine  lake  pigments 
is  usually  carried  out  either  by  lead,  tin,  zinc,  or  aluminium. 
They  form  the  colouring-matter  in  vermilionettes  and  similar 
colours  used  largely  for  paint ;  they  are  for  this  purpose 
usually  precipitated  by  lead  acetate  on  barytes,  lead  sulphate, 
red  lead,  or  mixtures  of  these  bases.  For  paper-work  and 
pulp  colours,  aluminium,  tin,  and  zinc  are  used.  Where  an 
inert  base  is  used,  blanc-fixe  is  the  only  really  suitable  one ; 
but  mixed  aluminium  hydrate  bases  are  largely  used  when 
aluminium  and  tin  are  used  as  precipitating  agents.  The 
samples  on  Plate  No.  9  (opposite  this  page),  from  Nos.  3  to 
6,  show  the  various  shades  produced  from  the  same  eosine  by 
various  precipitating  agents  : — 

No.  3.  Eosine  A  (B.  A. S.F.)  on  blanc-fixe,  precipitated  by  lead 

acetate. 
,,    4.   Eosine  A  and  rhodamine  B  on  blanc-fixe,  precipitated 

by  lead  acetate. 
,,    5.   Eosine  on  blanc-fixe,  precipitated  by  zinc  sulphate. 
,,    6.   Eosine    on    blanc  -  fixe,    precipitated    by    aluminium 

sulphate. 

The  selection  of  the  brand  of  eosine  to  use  is  a  matter 
of  some  difficulty,  as  their  prices  vary  from  about  three 
shillings  a  pound  to  over  ten  shillings ;  but  it  will  be  found 
that,  by  tinting  the  shade  with  basic  colours  of  a  yellower 
or  bluer  shade,  any  given  shade  can  usually  be  obtained 
from  any  one  eosine,  whether  it  be  a  cheap  or  an  ex- 
pensive brand.  Of  the  cheaper  brands,  eosine  A  (B.A.S.F.)  and 
eosine  GBF  of  Cassella  are  about  the  most  satisfactory  and 
reliable. 

From  the  most  easily  manufactured  and  the  most 
fugitive  lakes  it  is  now  necessary   to  pass  to   the  consider- 


FROM    ARTIFICIAL   COLOURS 


93 


ation  of  the  most  difficult  lakes  there  are  to  manufacture,  and 
the  most  permanent  when  properly  made  of  all  lake  pigments, 
namely,  the  oxyketone  colours,  i.e  the  alizarines,  and  allied 
ortho-dihydroxy  colours,  whether  they  contain  other  lake- 
forming  groups  or  not.  The  remarks  concerning  these 
colours  apply  also  to  such  colours  as  gallein,  ccerulein,  etc., 
which,  however,  produce  violet  and  green  lakes. 

Many  and  various  recipes  for  the  manufacture  of  these 
lakes  are  given,  some  of  which  yield  lakes  suitable  for 
one  purpose  and  unsuitable  for  another.  It  is  not  purposed 
to  go  into  the  details  of  these  methods,  but  to  give  an 
outline  of  the  most  essential  points  to  be  observed  in  the 
manufacture,  which  are  applicable  to  the  production  of  lakes 
from  these  colours  by  nearly  all  the  methods. 

The  lake-forming  bodies  for  these  colouring-matters  are 
the  oxides  of  aluminium,  iron,  and  chromium;  but  which 
alone  do  not  yield  lakes  of  great  fastness  or  brilliancy, 
unless  they  are  combined  with  calcium  oxide,  forming  a 
double  aluminium,  iron,  or  chromium,  and  calcium  salt.  To 
obtain  the  brightest  and  most  permanent  aluminium  lake, 
oleic  acid  or  similar  bodies  must  be  present.  What  the 
exact  composition  of  the  lake  is,  cannot  be  accurately 
stated. 

The  red  alizarine  colours  yield  with  aluminium,  red  or 
scarlet  lakes ;  with  iron,  browns;  and  chromium,  maroon  shades. 
The  brilliant  shade  of  the  aluminium  lakes  is  at  once 
destroyed  should  there  be  present  in  it  but  traces  of  iron. 
In  the  satisfactory  production  of  lakes  from  alizarine  colours, 
too  much  attention  cannot  be  paid  to  the  purity  of  the 
chemicals  used ;  further  time  must  be  allowed  for  the  lake 
formation,  for  the  more  slowly  it  is  brought  about  the  better 
and  brighter  the  results. 

Most  of  the  alizarine  colours  are  insoluble  in  water,  but 
soluble   in   alkaline   solutions,     The    most  satisfactory  lakes 
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are  made  on  the  following  basis.  The  alizarine  is  dissolved 
in  a  dilute  solution  of  sodium  carbonate  and  sodium  phos- 
phate, the  solutions  being  kept  very  dilute ;  alizarine  oil,  i.e. 
sulphated  olive  oil,  is  then  added,  and  the  mixture  agitated 
for  several  hours,  during  which  a  dilute  solution  of  aluminium 
sulphate  or  alum  is  run  very  slowly  in,  the  evolution  of 
carbon  dioxide  never  being  allowed  to  get  very  vigorous. 
After  the  addition  of  the  whole  of  the  aluminium  sulphate, 
calcium  acetate  is  added,  also  in  very  dilute  solution ;  the 
mixture  is  left  for  a  couple  of  days,  being,  however,  occasion- 
ally stirred ;  heat  is  then  applied  and  the  whole  mixture 
risen  to  the  boil  very  slowly  in  about  four  hours,  and  boiled 
for  about  an  hour  and  a  half. 

The  formation  of  the  aluminium  alizarate  may  be 
assumed  to  take  place  at  once;  but  the  precipitation  of 
the  lake  does  not  take  place  until  heat  is  applied  ;  and  the 
decomposition  of  basic  aluminium  sulphate,  formed  on  addition 
of  the  dilute  aluminium  sulphate  to  the  dilute  alkaline 
solution,  permits,  during  the  time  allowed,  the  formation  of 
the  complex  calcium  and  aluminium  base,  with  which 
alizarine  yields  its  brightest  shades. 

The  part  played  by  the  pjhosphoric  acid  is  rather  obscure, 
for  it  appears  in  the  lake,  and,  if  the  process  be  carried  out 
without  it,  no  satisfactory  result  can  be  obtained   on  a  large 

scale. 

When  iron  or  chromium  is  used,  the  same  method  should 
be  adopted,  using  a  salt  of  the  metal  of  which  the  lake  is 
required,  instead  of  a  salt  of  aluminium. 

These  lakes  for  paper-works  rather  lack  body,  but  are 
used  for  tinting  purposes,  yielding  when  reduced  shades  very 
similar  to  those  produced  by  eosine,  but  not  quite  so  bright, 
but  infinitely  faster.  When  badly  made,  they  are  very  much 
duller,  and  this  has  caused  many  stainers  to  look  with 
suspicion   on  alizarine  lakes  for  this  reason.      The  following 
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plate,  No.    10   (opposite  this  page),  illustrates  a  few  points 
concerning  alizarine   lakes  : — 

No.  1.  Aluminium  lake  from  alizarine  (Xo.  1  B.,  new,  M.  L. 
&  B.),  made  very  slowly. 
„    2.   Same  as  No.  1,  made  quickly. 
,,    3.   Same  as  ISTo.  1,  but  contaminated  with  iron. 
„    4.  Aluminium  alizarine  lake,  reduced  with  white. 
„    5.   Eosine  lake,  reduced  with  white. 
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CHAPTER    IX 


ORANGE,    YELLOW,    GREEN,    BLUE,    VIOLET,    AND    BLACK    LAKES 


The  methods  adopted  to  produce  lakes  of  other  colours  than 
red  are  substantially  the  same  as  those  described  in  the 
preceding  chapter,  attention  being  paid  to  the  constitution 
of  the  colour,  as  to  whether  it  be  an  acid  or  a  basic  colour, 
and  the  process  for  converting  it  into  a  lake  pigment  devised 

accordingly. 

Orange  lakes  are  principally  manufactured  from  azo- 
sulphonic  acids,  as  they  yield  much  fuller  and  brighter 
colours  than  the  basic  oranges,  such  as  the  phosphines. 

Nitro-alizarine,  or  alizarine  orange,  is  not  used  in  the 
production  of  lake  pigments,  as  the  presence  of  the  nitro 
group  interferes  with  the  ordinary  methods  used  in  the 
production  of  alizarine  lakes. 

There  are  a  large  number  of  orange  dyestuffs  in  the 
market  belonging  to  the  azo  group  ;  they  are  mostly  hydroxy- 
sulphonic  acids,  and  in  the  selection  of  orange  dyestuffs  the 
same  rules  should  be  followed  as  those  mentioned  concerning 
the  selection  of  azo-scarlets. 

The  precipitating  or  lake-forming  agent  is  therefore 
barium  chloride,  and  the  base  aluminium  hydrate,  or  a  mixture 
containing  a  fairly  large  proportion  of  that  body. 

Of  the  various  orange  dyestuffs  in  the  market,  for  cheap 
colours  the  mandarins  R  and  G-  (Ber.)  give  very  satisfactory 
results ;  for  an  intermediate  quality,  orange  II  (Basle)  yield 
clear    bright    lakes.     The    extra    qualities    of     the    brilliant 
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oranges  0  and  E  (M.  L.  &  B.)  yield  about  the  most  satis- 
factory results  of  any  of  the  numerous  orange  dyestuffs. 

In  the  production  of  cheap  orange  lakes  it  is  permissible 
to  use  a  much  higher  percentage  of  clay  in  the  base  than 
with  most  colours.  Orange  lakes  are  largely  made  by  pre- 
cipitating a  cheap  orange  on  barytes,  to  produce  imitation 
red  lead ;  the  orange  lakes,  however,  so  made  are  not  very 
fast,  and  soon  fade. 

Plate  No.  1 1  (opposite  this  page)  illustrates  the  difference 
in  shade  of  some  brands  of  orange : — 

No.  1.  Mandarin  R,  on  alumina  and  clay, 
j)    2.  „  on  barytes. 

„    3.  Orange  II  (Basle),  on  alumina  and  clay. 
„    4.  Brilliant  orange  B,  on  alumina  and  clay. 

Brown  lakes  of  various  shades  are  principally  derived 
from  Bismarck  brown  by  the  formation  of  the  tartar  emetic 
and  tannic  acid  lake  in  the  same  manner  as  similar  lakes  are 
prepared  from  basic  red  colouring-matters,  the  shade  being 
modified  by  the  addition  of  a  red  or  blue  basic  colouring- 
matter  as  occasion  demands. 

There  are  a  number  of  acid  browns  in  the  market  which 
find  considerable  use  in  the  manufacture  of  peculiar  shades 
of  brown  which  cannot  readily  be  obtained  from  Bismarck 
brown  and  its  congeners.  They  are  mostly  amido-sulphonic 
acids,  and  cannot  be  readily  formed  into  good  lakes  by  barium 
chloride,  but  must  be  also  combined  with  tannic  acid  to 
produce  the  best  result.  In  some  cases  this  is  not  done,  but 
a  small  quantity  of  a  solution  of  albumen  is  run  into  the 
cold  preparation  and  the  temperature  gradually  raised  to 
the  boil. 

The  samples  Nos.  5  and  6  on  Plate  No.  1 1  (opposite  this 
page)  show  a  lake  made  from  acid  brown  B  (Basle)  on  blanc- 
fixe.  In  No.  5  the  precipitation  is  brought  about  by  barium 
chloride;  in  No.  6,  after  the  addition  of  the  barium  chloride 
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tartar  emetic  is  added  to  the  tank,  and  the  precipitation 
completed  by  the  addition  of  tannic  acid.  The  supernatant 
liquors  in  the  latter  case  are  very  clear  ;  in  the  former  they 
are  heavily  charged  with  colouring-matters. 

Yellow  lakes  are  very  rarely  manufactured,  because  the 
chrome  yellows  are  not  only  much  faster  but  much  cheaper. 
The  yellow  dyestuffs  are  principally  used  to  modify  the  shade 
of  green  lakes.  The  two  principal  basic  yellow  colours  are 
auramine,  a  diphenyl-methane  colour,  and  thioflavine  T,  a 
thiobenyl  colour.  There  are  numerous  acid  yellows,  of 
which  naphthol  yellow  S,  metanil  yellow,  quinoline  yellow, 
and  tartrazine,  a  hydrazine  colour,  are  the  most  useful  of 
them  for  lake  production. 

A  common  method  for  the  production  of  cheap  green 
lakes  is  to  add  a  basic  green  colour  to  an  acid  yellow  and 
precipitate  the  two  with  barium  chloride.  This  method  cannot 
be  too  strongly  deprecated,  as  it  yields  only  fugitive  shades, 
which  on  drying  or  standing  in  the  pulp  state,  after  washing 
dissociate,  giving  the  lake  a  mottled  yellow  appearance. 

Where  purely  basic  greens  are  used,  or  where  the 
pigment  is  formed  by  methods  for  the  precipitation  of  basic 
colours  only,  the  basic  yellows,  auramine  or  thioflavine  T  (C), 
should  be  used.  The  influence  of  the  yellow  used  on  the 
shade  produced  is  well  illustrated  on  Plate  No.  12  (opposite 
this  page),  where  in  No.  1  the  pure  shade  green  produced  by 
thioflavine  T  is  contrasted  with  the  myrtle  shade  produced 
by  auramine  in  No.  2.  This  difference  holds  good  whether 
the  lake  formation  be  due  to  arsenious,  tannic,  or  other  acid. 

With  acid  colours,  naphthol  yellow  S  is  largely  used  for 
the  production  of  pure  shades  of  green ;  but  when  the  yellow 
predominates  in  light  shades,  quinoline  yellow  is  to  be 
preferred,  as  it  gives  more  delicate  tints,  as  will  be  seen  on 
comparing  Nos.  3  and  4  on  Plate  No.  12  (opposite  this  page). 
In   No.   3^  acid  green  D  (Cone),  M.  L.  &  B.,  is  tinted  with 
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naphthol  yellow  S,  and  in  No.  4  with  quinoline  yellow  (Ber.). 
Metanil  yellow  works  well  with  greens  used  to  produce  the 
double  barium  and  tannic  acid  lakes,  as  it  contains  an  amido 
group;  it  yields  sage-green  tones  of  a  peculiar  cast,  which 
reference  to  No.  5  on  Plate  No.  12  (facing  page  98)  will  show. 
Green  lakes.  —  Green  colouring-matters  occur  in  the 
triphenyl-methane  group  for  the  most  part,  and  are  either 
purely  basic  colours  or  sulphonated  amido  colours,  the  acid 
properties  of  which  overcome  the  strong  basicity  of  the 
numerous  amido  groups,  but  from  which  lakes  can  only  be 
formed  when  both  the  amido  and  the  sulphonic  acid  groups 
have  entered  into  combination. 

From  purely  basic  colours,  such  as  ethyl  green,  diamond 
green,  etc.,  the  arsenious  acid  precipitation  method  gives  by 
far  the  most  brilliant  results,  the  tartar  emetic  and  tannic 
acid  lakes  on  any  base  appearing  dull  and  insipid  beside  them, 
as  will  beseen  by  referring  to  Plate  No.  13  (opposite  this 
page),  in  which  No  1  is  the  arsenious  acid  lake  of  ethyl  green 
and  auramine,  and  No.  2  is  the  same  colours  put  down  on 
blanc-fixe  by  tartar  emetic  and  blanc-fixe. 

When  acid  green  colouring-matters  are  used,  it  will  often 
be  found  that  barium  chloride  will  give  a  fairly  satisfactory 
green  lake,  more  especially  when  an  acid  yellow  colourino-- 
matter  is  used  to  tint  the  colour ;  but  it  should  on  no  account 
be  forgotten  that  to  produce  the  fastest  as  well  as  the  most 
brilliant  lake  the  amido  groups  which  all  these  acid  greens 
contain  should  be  also  combined  with  tannic  acid  and  tartar 
emetic.  This  is  shown  on  Plate  No.  13  (opposite  this  page), 
in  samples  Nos.  3  and  4,  the  first  being  simply  the  barium' 
lake  of  acid  green  D  (Cone),  M.  L.  &  B.,  and  naphthol  yellow 
S,  and  No.  4  the  same  lake  only  treated  with  tartar  emetic 
and  tannic  acid  after  the  precipitation  by  barium  chloride. 

There  is  very  little  to  choose  between  the  brands  of  the 
various  purely  basic  greens  in  the  market.     Preference,  if  any, 
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might  be  given  to  the  ethyl-green  crystals  (Ber.),  the  brilliant 
green  of  (C),  and  the  diamond  greens  of  B.A.S.F.  Of  the  acid 
greens,  of  the  many  that  the  author  has  examined,  the  acid 
green  D  (Cone.)  of  M.  L.  &  B.  gives  the  most  satisfactory  results 
as  regards  both  fastness  to  light  and  brilliancy  of  shade. 

Coeruleine  gives  extremely  fast  shades  of  green,  which  are 
not  made  much  commercially,  as  the  process  that  must  be 
adopted  is  similar  to  that  used  to  produce  lakes  from  alizarine 
and  allied  colours. 

Blue  lakes  for  certain  shades  are  largely  used,  but  as 
they  are  derived  from  basic  or  sulphonated  basic  colours,  they 
are  rather  fugitive,  and  mineral  pigments,  such  as  the  ultra- 
marines and  the  ferrocyanide  compounds  of  iron,  are  preferred 

to  them. 

The  colours  from  which  they  are  derived  belong  chiefly 
to  the  triphenyl-methane  group,  the  oxazine  thiazines  and 
azines,  and  the  purely  acid  blues  of  the  azo  group  derived 

from  benzidine. 

With  the  basic  colours  the  most  satisfactory  lakes  are 
produced  by  tannic  acid  and  tartar  emetic,  which  yields 
full  deep  blues  of  rather  a  reddish  tone.  The  purely  basic 
blues  of  the  triphenyl-methane  group  can  be  typically  repre- 
sented by — 

/C6H4N(C2H5)2 
Nile  blue,  C-C6H4N(C2H5)2 

|  \C6H4N(C7HAHC1, 


/CCH4N(CH3)2 
and  Victoria  blue,  C — C6H4N(CH3)2 

|  \C6H4N(C6H5)HC1 
i  I 


The  oxazines  and  thiazines  by- 


Naphthalene-blue  R  (By.),  C1(CH3)2NC6H3 


'Ns 


Ci0H6 


Nile  blue  A  (By.),  Cl(CH8)2NCaHs<^C10H6NH2 
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MetJiyleii©-blueB(BtA.S.R),Cl(CH8)^CaHs/^)C6HsN(CHs).J 

The  indulines  bv — 

Neutral  blue  (C),  CH3NC„Ho<    |    >C10H0 

\$/ 

/\ 
.     CI       C6H3 

With  tartar  emetic  and  tannic  acid  on  clay  or  blanc- 
fixe,  these  colours  yield  full  deep  fine  shades  of  blue  of  a 
pleasing  tone,  but  they  all  more  or  less  tend  to  the  red 
side.  To  obtain  pure  blue  shades,  it  is  necessary  to  use  the 
acid  blues,  i.e.  the  sulphonated  basic  blues,  which  belong 
mainly  to  the  triphenyl-methane  colours,  and  are  well 
represented  by — 

/C6H4NH-C6H4S03Na 
Diphenylamine  blue,  C  — C6H4NHC0H4SO3Na 

\C6H4NC(5H4S03Na 


/C6H4NH-CflH6 

Alkali  blue  D  (Ber.),  C— C6H4NH'C6H5 


.C6H4N-C6H4S08Na 


/C6H4N(CH3)2 
Patent  blue  BN  (C),  HO— C— C6H20h/§28N>C£ 

XC0H4N(CH3)2 
The  erioglaucine  blues  of  Geigy,  derivatives  of — 


H5C2 

C2H5 

)    ^Y 

j\  /v 

\ 

H2C 

1 

c 

l\ 

CH2 

1 

H4CG 

| 

|       |SO, 

C6H4 

403o 

V 

S.03NH4 

The  latter  two  are  rather  difficult  to  precipitate.  In  the  case 
of  patent  blue  BN°'a  satisfactory  precipitate  is  not  obtained 

•  •       •    s       • 
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if,  as  well  as  tartaric  emetic  and  tannic  acid,  barium  hydrate 
is  not  used  to  combine  with  the  hydroxy  group.  In  the  case  of 
erioglaucines  a  little  hydrate  of  zinc  must  be  present  in  the 
base  as  well  as  aluminium  hydrate,  or  complete  precipitation 
is  not  attained.  The  shade  produced  from  erioglaucine  A  is  a 
very  pure  azure  blue.  In  Plate  No.  12  (facing  page  98),  sample 
No.  5  shows  the  general  style  of  blue  obtained  from  a  basic 
blue,  namely,  Victoria  blue,  with  tartar  emetic  and  tannic 
acid  on  blanc  fixe  ;  No.  6,  the  shade  produced  by  erioglaucine  A 
on  a  base  of  clay  and  alumina  containing  a  little  zinc  hydrate. 
There  is  very  little  to  choose  between  the  brands  of  blue 
or  the  groups  in  which  they  occur.  The  acid  blues  of  the 
azo  group  are  not  much  used  in  the  production  of  lakes,  as 
equally  fast  and  more  brilliant  blues  can  be  produced  from 
the  basic  blues  and  acid  blues  of  the  other  groups  at  a  much 
less  cost. 

The  deep  blues  that  might  be  obtained  from  the  alizarine 
blues  have  in  the  form  of  lakes  little  or  no  market,  and  are 
therefore  not  manufactured. 

Violet  lakes  are  produced  mainly  from  basic  violet  colours 
which  belong  to  the  same  groups  of  colours  as  the  blues  just 
described.  Where  acid  violets  are  used,  the  amido  groups 
must  be  combined  with  tartar  emetic  and  tannic  acid,  as  well 
as  the  sulphonic  acid  converted  into  the  barium  salt,  if  the 
full  beauty  of  the  colour  is  to  be  developed. 

Purely  basic  violets  give  the  brightest  results  when 
precipitated  with  phosphoric  acid.  The  comparison  is  shown 
in  Plate  No.  14  (opposite  this  page),  where  No.  1  is  the  phos- 
phoric acid  lake  of  methyl-violet  B,  and  No.  2  is  the  tartar 
emetic  and  tannic  acid  lake.  The  violets  are  often  tinted 
with  redder  basic  colours  to  obtain  the  desired  shade.  In  all 
cases  where  softness  of  tone  is  desired,  rhodamine  should  be 
used,  as  magenta  or  safranine  give  rather  harsh  shades. 

The  fastest   violet  lakes  are 'produced J  "from    gallein   in 
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the  same  manner  as  the  alizarine  lakes.  The  shade  is  much 
duller  than  the  violets  produced  from  the  basic  and  acid 
violets,  but  much  faster.  A  shade  given  by  it  when  reduced 
with  white  is  shown  in  No.  3  on  Plate  No.  14  (facing  page 
102). 

Black  lakes  are  mainly  produced  from  the  azo-acid  colours. 
They  are  treated  in  the  same  manner  as  the  azo-scarlets, 
but  as  the  shade  they  give  in  lakes  is  rarely  ever  a  full  deep 
black,  but  is  of  a  bluish  cast,  they  are  often  thrown  down  on 
a  base  containing  a  carbon  black  in  the  form  of  lamp, 
vegetable,  or  ivory  black,  the  shade  of  which  they  modify. 
The  pure  lakes,  however,  are  largely  used  for  tinting  purposes  ; 
but  the  lakes  produced  from  logwood  are  much  cheaper  than 
those  from  the  artificial  colours,  which  consequently  are  not  in 
much  demand.  On  Plate  No.  14  (facing  page  102)  is  shown 
the  lake  of  black  (acid)  F.H.A.,  Basle,  on  an  aluminium  base 
precipitated  with  barium  chloride  in  No.  4,  and  its  action  in 
a  pigment  made  from  vegetable  black  is  shown  in  Nos.  5  and 
6,  No.  5  being  the  black  base  on  which  the  black  is  pre- 
cipitated, and  No.  6  shows  the  alteration  in  shade  produced 
by  the  precipitation  of  the  black. 
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CHAPTEE    X 

THE    PRODUCTION    OF    INSOLUBLE    AZO    COLOURS    IN    THE    FORM 

OF    PIGMENTS 


The  introduction  of  primuline,  and  the  method  of  dyeing 
ingrain  colours  by  Green  in  1887,  by  which  the  arnido  groups 
of  the  primuline  were  diazotised  after  dyeing  on  the  fibre  and 
then  combined  with  an  amine  or  a  phenol,  lead  to  the  intro- 
duction of  a  large  number  of  colours  capable  of  being  treated 
in  this  manner,  together  with  the  process  of  impregnating 
cotton  with  a  solution  of  a  phenol  and  producing  an  insoluble 
azo  colour  by  passing  it  through  a  solution  of  a  diazotised 
compound. 

Of  recent  years,  owing  mainly  to  the  general  fastness  of 
the  colours  so  produced,  this  process  has  been  applied  to  the 
production  of  pigments  by  the  formation  of  insoluble  azo 
colours  on  suitable  media,  more  especially  those  of  a  red 
colour.  These  products  cannot  be  regarded  in  any  way,  how- 
ever, as  lakes,  but  rather  as  strong  pigments  diluted  in  the 
process  of  formation  by  suitable  substances,  to  make  them  of 
service  as  paints  and  colours  for  allied  work. 

Very  few  dyes  are  used  for  this  purpose,  for,  save  primuline, 
the  colours  produced  from  dyes  are  browns,  blues,  and  blacks, 
which  colours  produced  from  coal-tar  products  are  of  but 
little  demand,  and  the  red  shade  produced  from  diazotised 
primuline  and  £-naphthol  is  very  little  superior  to  that 
produced  more  easily  from  an  ordinary  azo-sulphonic  acid. 

These  pigments  are  therefore  produced  almost  entirely  by 
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diazotising  an  amine  and  then  combining  it  with  a  phenol 
or  amine  in  solution,  in  which  is  suspended  the  base  or  bases 
which  it  is  desired  to  colour. 

There  are  several  methods  in  use,  the  two  principal  being, 
first  the  simultaneous  production  of  the  azo  colour  and  the 
resinate  or  phosphate  of  zinc  or  aluminium,  by  adding  to 
mixed  solutions  of  a  phenol  or  amine  and  the  sodium  salts  of 
either  resinic  or  phosphoric  acid,  a  diazo  solution  contain- 
ing salts  of  either  aluminium  or  zinc.  Meister  Lucius  & 
Brunning  strongly  recommend  the  use  of  resinate  of  soda ; 
but  pigments  containing  resinates  do  not  work  at  all  well 
in  oil,  and  for  pulp  colours,  though  very  bright,  are  apt  to 
work  thin  and  transparent. 

With  the  azophor  reds  of  the  above-mentioned  firm,  pig- 
ments of  fair  brilliancy  and  of  soft  easy-working  texture  have 
been  obtained  by  using  sodium  sulphate  along  with  the  solution 
of  the  naphthol,  and  barium  chloride  with  the  diazo  solution. 

The  action  that  takes  place  can  be  best  illustrated  by  the 
production  of  the  best  known  of  these  colours,  i.e.  para- 
nitraniline  red,  which  is  produced  by  combining  diazotised 
paranitraniline  with  /3-naphthol. 

Paranitraniline   C6H4    -        2  is  a  bright  yellow  powder  of 

a  crystalline  nature,  which  is  very  slightly  soluble  in  water, 
but  soluble  in  hydrochloric  acid,  producing  the  hydrochloride 
which  is  fairly  soluble  in  boiling  water,  from  which  unless 
very  dilute  it  is  precipitated  on  cooling ;  1  to  2  per  cent, 
solutions  only  do  not  deposit  on  standing.  The  solution  has 
a  clear  yellow  colour,  which  turns  slightly  browner  when  the 
nitrite  of  soda  is  added,  owing  to  the  amido  group  being 
converted  into  diazo  group.      Thus — 

^on4  \NH22HC1  +  HN02  ~  U«n^  :  JST :  CI  +  H20 
The  paranitro-azo  chloride  is  very  unstable,  readily  de- 
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composing  above  50°  F.  with  the  evolution  of  nitrogen,  which 
together  with  the  deepening  of  the  colour  indicates  that  for 
the  purpose  of  pigment-making  the  preparation  is  wasted.  If 
there  has  been  but  a  slight  deposition  of  the  parani tramline 
the  sodium  nitrite  may  be  added ;  but  unless  before  decom- 
position sets  in  it  has  not  entirely  disappeared,  it  is  useless  to 
proceed,  as  specks  of  yellow  will  pervade  the  whole  pigment, 
and  the  colour  produced  will  be  dull  and  unsatisfactory. 

The  diazotisecl  base,  when  run  into  a  phenol  or  an  amine 
solution,  readily  combines  with  it,  producing  a  stable  coloured 
compound.      Thus — 


n  tt       2  ~  r1  t 

^6*%^  .  N.C1  +  ci0HrONa  ~  ^"-i- 


no2 

N  f  NC10H7OH  +  NaCl 


Various  makers  of  paranitraniline  give  recipes  for  making 
these  pigments,  nearly  all  of  which  produce  excellent  results 
if  carefully  carried  out  with  pure  chemicals  ;  but  commercially, 
where  the  materials  used  at  one  works  differ  a  little  from 
those  used  at  another,  what  may  work  well  in  one  place  does 
not  do  at  all  in  another ;  it  is  therefore  of  little  or  no  use 
giving  proportions,  etc.,  for  the  production  of  these  pigments, 
as  considerable  practice  is  necessary  to  really  obtain  good 
results,  and  it  is  by  far  the  best  way  to  work  out  carefully 
with  pure  chemicals  some  recipe  such  as  the  following : — 


^224  parts  blanc-fixe 
Naphthol      j^     ' 


mixture 


2-5 
1-0 


/3C10H7OH 
NaHO 
Na2C03 
oleine 


2-4  parts  C6H4N00NH9 
Diazo         16-0     „     HC1  1-2  sp.  g. 
mixture  1 1-22     „     NaNO., 


11-22 
[250 


water 


which  on  examination  will  be  seen  to  be  in  molecular  pro- 
portions, and  unless  the  mixtures  when  added  together  give 
an  almost  neutral  mother  liquor,  slightly  acid,  if  anything  pre- 
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ferably,  the  resultant  pigment  will  be  disappointing.  In  the 
case  of  an  excess  of  mineral  acid,  the  colour  instead  of  being 
bright  red  is  brickish,  and  when  alkaline  dull  and  dirty.  The 
presence  of  a  little  acetate  of  soda  in  the  naphthol  mixture  is 
advisable,  as  the  presence  of  acetic  acid  has  not,  even  in  fairly 
large  quantities,  the  deleterious  action  of  free  hydrochloric  acid. 

Having  obtained  a  satisfactory  shade  from  pure  chemicals, 
a  careful  comparison  should  be  made  and  noted  between  the 
pure  and  commercial  materials,  and  on  this  comparison  to 
devise  suitable  working  proportions,  suitable  to  the  quantities 
it  is  desirous  to  make  and  appliances  at  hand ;  for  these 
colours  are  easily  made  when  attention  is  carefully  paid  to 
detail,  and  these  details  cannot  be  pointed  out,  as  they  differ 
under  various  conditions,  and  are  only  to  be  learnt  by  careful 
experiment  and  close  attention  to  the  chemistry  and  behaviour 
of  the  materials  used,  and  of  the  intermediate  products  that 
are  made  in  the  course  of  the  operation. 

The  following  are  some  of  the  principal  naphthols  and 
amines  used  to  combine  with  the  various  diazotised  bases : — 


/3-naphthol. 
a-naphthol. 
Diphenylarnine. 
Kesorcinol. 


Phenol. 

yS-naphthol  disulphonic  acid, 
m.-phenylene  diamine, 
a-naphthol  sulphonic  acid. 


They  are  often  sold  under  the  name  of  developers,  and 
are  then  usually  prepared  for  use  by  being  combined  with 
sodium  in  the  case  of  phenols,  and  as  salts  in  case  of  the 
amines. 

Among  the  chief  bases  that  are  diazotised  are — 

m.  and  p.-nitraniline. 
p.-phenilidine  sulphate, 
o.-nitro-p.-phenilidine. 
The  various  azophor  reds,  etc. 
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CHAPTER    XI 

THE    GENEKAL    PEOPEKTIES    OF    LAKES    PRODUCED    FROM 
ARTIFICIAL    COLOURS 


Pigments  produced  from  artificial  colourings  are,  save  those 
obtained  from  alizarine,  its  allies,  and  those  obtained  by 
producing  azo  colours,  by  combining  a  diazotised  amine  with 
a  naphthol  or  an  amine,  are  not  fast  to  exposure  to  light, 
air,  and  moisture  ;  some  are  much  faster  than  others,  but  the 
most  fugitive  are  usually  the  most  brilliant,  and  give  the 
most  pleasing  shades ;  hence  they  are  largely  in  demand. 
Among  the  best  examples  of  the  most  fugitive  lakes  are 
those  obtained  from  the  eosines,  the  triphenyl-methane  basic 
colours,  such  as  ethyl  and  methyl  green,  magenta,  Nile  blue, 
etc.,  which  six  hours'  exposure  is  sufficient  to  greatly  alter. 
The  scarlets  and  greens  obtained  from  the  azo  colours  vary 
in  fastness,  but  are  relatively  much  faster  than  those 
previously  mentioned.  The  faster  colours  are  those  which  are 
double  and  triple  lakes,  and  not  merely  precipitated  colouring- 
matters.  Safranines  yield  fairly  fast  tannic  acid  lakes,  but 
they  lack  brilliancy,  or  they  would  largely  displace  the  arsenious 
lakes  of  magenta,  the  shade  of  which  they  approximate. 

The  media  in  which  the  lakes  are  used  greatly  affect  the 
fastness  to  light,  air,  and  moisture.  In  the  case  where  the 
colours  are  used  with  size,  the  fading  is  the  most  rapid ;  in 
oil  and  lithographic  ink  the  alteration  is  not  so  soon  noticed. 
A  lake  was  made  from  Orange  II,  and  three  strips  painted  on 
a  piece  of  glass — 
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(1)  the  pulp  in  size, 

(2)  the  dried  colour,  in  oil, 

(3)  the  dried  colour  in  lithographic  ink, 

and  were  exposed  to  the  action  of  light,  air,  and  moisture. 
At  the  end  of  three  days 

(1)  had  faded  to  a  dirty  hrown, 

(2)  and  (3)  had  hut  lost  a  little  brilliancy. 

It  took  about  ten  days'  exposure  to  fade  them  to  the  hue 
given  by  (1)  after  three  days'  exposure,  (3)  taking  slightly 
the  longer  time. 

It  will  be  found  that  a  very  short  exposure  to  direct 
sunlight,  say  twelve  hours,  rapidly  deteriorates  the  brilliancy 
of  the  colour,  after  which  the  shade  changes  with  more  or 
less  rapidity  ;  in  the  case  of  oranges  and  yellows,  becoming 
dirty  and  brownish ;  scarlets,  crimsons,  cardinals,  darkening 
and  becoming  much  bluer  ;  magentas,  violets,  maroons,  blacken 
with  an  entire  change  in  shade ;  greens  become  bluer,  and 
bleach  with  great  rapidity. 

The  covering  and  staining  power  of  the  pigments  is  de- 
pendent on  the  base  used  and  colour  the  lake  is  made  from. 
The  pigments  made  from  basic  colours,  such  as  Bismarck  brown 
and  magenta,  have  as  a  general  rule  much  greater  staining 
power  than  those  produced  from  sulphonic  acid  colours,  as 
will  be  seen  in  Plate  No.  15  (opposite  this  page),  in  which — 

No.  1  is  a  5  per  cent,  eosine  lake. 
,,    2  is  a  5  per  cent,  eosine  lake,  reduced  1  part  of  lake  to 

20  of  enamel  white. 
,,    3  is  a  5  per  cent,  magenta  lake. 
,,    4  is  a  5  per  cent,  magenta  lake,  reduced  1  part  of  lake  to 

20  of  enamel. white. 
,,    5  is  a  5  per  cent,  ponceau  lake. 
,,    6  is  a  5  per  cent,  ponceau  lake,  reduced  1  part  of  lake  to 

20  of  enamel  white. 

By  a   5   per  cent,  lake  is  meant  one  in  which  there  is 
5  per  cent,  of  pure  lake  in  100  of  dry  pigment. 
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Plate  No.  15  (facing  page  109)  was  prepared  from  the 
40  per  cent,  pulps  of  such  lakes,  and  a  GO  per  cent,  enamel 
white  paste. 

Alizarine  lakes  possess  great  staining  power,  which  is 
shown  in  Plate  No.  10  (facing  page  95),  in  which 

No.  1  is  an  alizarine  lake. 
„    4  is  the  same  lake,  reduced  1  part  of  lake  to  50  of  enamel 
white. 

In  testing  the  staining  or  colouring  power  of  a  dry  lake, 
it  is  better  to  use  a  good  linseed  oil  and  white  lead,  but 
what  holds  good  for  a  pulp  colour  will  be  found  to  hold 
good  with  the  dry  colour.  But  it  must  be  borne  in  mind 
that  though  a  lake  may  be  matched  to  work  in  size,  it  is 
not  a  match  when  worked  in  other  media  ;  for  in  a  case  where 
an  imitation  vermilion  was  required  in  a  great  hurry,  the 
shade  was  matched  to  a  nicety  with  an  eosine  and  an  orange, 
when  both  the  sample  and  the  match  were  tested  by  rubbing 
out  on  paper  with  a  little  size ;  but  when  they  came  to  be 
tested  one  against  the  other  in  oil,  the  shade  given  by  the 
eosine-orange  match  was  much  too  deep  and  red,  and  the 
pigment  had  to  be  made  with  entirely  different  colours. 

The  density  and  fulness  of  a  lake  pigment  is  entirely 
dependent  on  the  base  being  suitable  for  the  production  of 
the  lake  of  a  given  colour  and  the  precipitating  agent  used, 
and  it  is  only  by  repeated  trials  and  comparisons  that  the 
most  suitable  and  economical  method  can  be  obtained  from 
a  given  colour  or  series  of  colours. 

Dry  lakes  should  not  be  hard,  or  in  any  way  horny,  as 
this  indicates  that  too  much  colouring-matter  has  been  used, 
but  should  be  very  friable,  and  when  worked  in  oil  should 
not  stick  or  lump  together,  but  should  readily  mix  with  the 
oil  or  lithographic  ink. 

There  can  be  no  fixed  percentage  for  dry  colour  in  pulp 
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colours  set  down,  for  the  difference  in  the  property  of  con- 
taining water  in  the  various  classes  of  lakes  is  very  great ; 
but  it  should  always  be  arranged  that  if  a  lake  gives  satisfac- 
tion, when  containing  a  certain  percentage  of  dry  pigment, 
it  should  always  be  maintained  at  that  percentage,  for  if  it 
be  sent  out  containing  more  than  the  usual  percentage  it  will 
not  be  usable,  because  it  will  not  fall  down  and  work  easily 
in  the  size,  and  if  containing  a  greater  proportion  of  water,  it 
will  work  far  too  thin.  This  is  illustrated  by  the  samples 
shown  in  Plate  No.  1 6  (facing  this  page)  : — 

I.  45  per  cent,  (dry  colour)  pulp  pigment,  in  half  its  weight 

of  prepared  size, 
II.   60  per  cent,  (dry  colour)  pulp  pigment,  in  half  its  weight 
of  prepared  size, 

III.  60   per  cent,   (dry   colour)  pulp  pigment,  in  an  equal 

weight  of  prepared  size, 

IV.  30  per  cent,  (dry  colour)  pulp  pigment,  in  half  its  weight 

of  prepared  size, 
V.   30  per  cent,  (dry   colour)  pulp  pigment,  in  quarter  its 
weight  of  prepared  size, 

the  colour  used  being  the  same  make  of  an  ordinary 
scarlet.  A  rough  method  of  testing  whether  a  pulp  pigment  is 
in  proper  condition  is  by  putting  a  couple  of  ounces  of  it  in 
a  vessel  with  about  an  ounce  of  prepared  size,  and  stirring  it 
gently  with  a  stick  or  glass  rod.  If  the  lake  has  been  properly 
made  and  in  proper  condition,  it  will  be  found  that  it  will 
with  very  little  agitation  form  a  creamy  homogeneous  mixture 
with  the  size. 

Many  lakes  are  partially  soluble  in  boiling  water,  a  fact 
that  can  be  taken  advantage  of  when  the  shade  of  a  lake  is 
a  little  too  deep  and  it  is  desired  to  make  it  a  little  paler, 
an  operation  that  cannot  be  satisfactorily  carried  out  by 
increasing  the  amount  of  base  present  when  once  the  lake 
has  been  made ;  and  though  the  boiling  leads  to  a  little  loss, 
it  is  better  to  stand  it  as  to  run  the  risk  of  spoiling  the  whole 
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make  by  additions  which  would  demonstrate  their  presence 
in  the  finished  product,  though  the  addition  of  soda,  oil,  or 
soap  to  increase  the  solubility  cannot  be  too  strongly  con- 
demned, as  the  beauty  of  the  pigment  is  nearly  always 
destroyed. 

The  solubility  of  a  lake  in  water  has  certain  drawbacks, 
among  which  is  the  fact  that  such  a  colour  cannot  be 
completely  precipitated,  leading  to  a  loss  of  colour,  and  the 
necessary  washing  makes  the  shade  much  lighter,  and,  further, 
that  in  use  the  colour  bleeds,  which  for  many  purposes 
renders  it  utterly  unfit  for  use. 

This  fault  of  bleeding,  however,  can  be  caused  otherwise 
than  by  the  solubility  of  the  lake ;  for  in  a  case  that  came 
under  the  author's  notice,  where  a  batch  of  colour  had  been 
made  in  a  tank  that  was  only  fitted  for  making  half  the 
quantity,  the  wash  waters  came  away  quite  clear,  and  on 
account  of  the  error  more  washing  than  usual  was  given ;  but 
when  the  colour  came  to  be  used  in  size  for  surface  papers, 
it  bled  so  frightfully  that  it  was  of  no  use,  yet  previous 
batches  made  in  smaller  quantities  at  a  time,  and  deliveries 
since  made  correctly  have  not  behaved  in  this  manner. 

For  pulp  colours  a  pigment  should,  after  digestion  with 
water  for  three  hours  at  50°  C,  settle,  leaving  the  water 
quite  clear,  or  but  very  slightly  tinged ;  dry  should  also  be 
similarly  tested  in  alcohol,  glycerine,  and  turpentine. 

The  action  of  heat  in  some  cases  causes  the  shade 
materially  to  alter.  This  is  very  noticeable  in  those  maroons 
made  by  a  combination  of  magenta  and  some  blue  shade  of 
scarlet,  more  especially  where  the  magenta  has  not  been  fixed 
otherwise  but  by  its  property  of  combining  with  the  acid 
scarlet,  among  some  ponceaux,  such  as  ponceau  4  BB  (Berlin), 
and  greens  precipitated  by  arsenious  acid  in  which  great 
care  has  not  been  taken  ;  and  it  may  be  taken  as  a  general 
rule  that  a  good  lake  can  be  dried  at  100°  C.  without  under- 
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going  any  change,  but  it  is  always  advisable  to  dry  them  at 
a  temperature  a  little  over  50°  C.  If  they  change,  the 
conclusions  to  be  drawn  are,  either  the  colours  have  not  been 
properly  combined  to  form  true  pigments,  a  cheap  class  of 
colour  is  being  used  or  one  that  has  not  been  properly 
examined,  or  the  pigment  has  been  faultily  made.  Changes 
caused  by  heat  under  100°  C.  are  generally  due  to  improper 
manipulation  in  some  part  of  the  process. 
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CHAPTEE    XII 


WASHING,    FILTERING,    AND    FINISHING 

One  of  the  most  important  operations  in  the  manufacture  of 
lakes  is  the  washing,  or  the  removal  of  those  soluble  by- 
products produced  during  the  various  operations  in  the 
manufacture  of  the  lake,  for,  unless  they  are  entirely  removed, 
it  is  useless  to  look  for  the  fullest  and  brightest  shades ; 
and,  further,  their  presence  often  acting  on  the  various  media 
used  in  their  application  renders  them  useless  for  the  purposes 
for  which  the  pigments  were  made,  and  it  will  be  found  that 
in  at  least  fifty  per  cent  of  the  cases  where  complaint  is 
made  against  a  delivery  of  a  pigment  the  cause  arises  from 
defective  washing. 

The  operation  of  "  washing "  may  be  carried  out  in  two 
ways,  either  by  the  use  of  a  filter  pump  which  filters  and 
washes  the  colour  simultaneously,  or  by  decantation.  The 
first  method  is  by  far  the  more  rapid,  and  is  extremely 
effective  where  the  pigment  is  of  an  open  and  granular 
texture,  e.g.  such  as  imitation  red  lead,  vermilionettes ;  but 
in  colours  of  a  more  gelatinous  nature,  especially  high- 
class  lakes  sold  in  the  pulp  form,  it  is  by  far  the  better  plan 
to  wash  by  decantation,  for  time  is  required  to  enable  the 
impurities  retained  in  particles  of  the  lake  to  diffuse  into  the 
wash  water.  Experience  has  shown  that  when,  in  a  case  of 
urgency,  one  part  of  a  batch  of  colour  has  been  washed  in  a 
filter  press  it  has  been  rejected,  yet  the  other  part  washed  by 
decantation  has  given  every  satisfaction,     It,  however,  must 
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be  borne  in  mind  that  the  purpose  for  which  the  pigment  is 
required  determines  in  a  great  measure  which  process  of 
washing  should  be  adopted.  Colours  for  use  in  oil,  i.e.  pig- 
ments used  by  paint  grinders,  linoleum  manufacturers,  etc , 
can  be  effectively  washed  by  the  filter  press  ;  but  for  high- 
class  lakes,  more  especially  those  used  as  pulp  colours  and 
containing  a  high  proportion  of  hydrate  of  aluminium  on  the 
base,  it  is  safer  to  wash  by  decantation. 

Most  colours  settle  completely  in  about  eight  to  ten  hours, 
but  the  speed  of  settling  is  entirely  dependent  on  the  nature 
and  texture  of  the  lake  in  hand,  heavy  base  lakes  settling  in 
much  less  time  than  those  containing  a  lighter  base.  It  will 
also  be  found  that  many  lakes  settle  much  more  rapidly  and 
clearly  with  the  first  water,  and  much  more  slowly  with  each 
successive  washing.  This  is  not  due  to  any  action  of  the 
water,  but  to  the  fact  that  in  the  saline  solution  the  pigments 
settle  better,  and  as  the  soluble  matter  is  eliminated  by  each 
successive  washing  the  lake  settles  with  less  rapidity. 

When  washing  by  decantation  it  has  been  found  to  be 
advantageous  to  arrange  that  the  bulk  of  the  settled  precipi- 
tate is  about  25  per  cent,  of  the  capacity  of  the  tank  or 
vessel  in  which  the  colour  is  made.  Three  times  washins  in 
such  a  case  will  be  found  quite  sufficient ;  for  supposing  the 
soluble  impurities  of  a  batch  be  represented  by  100,  the 
first  water  taken  off  removes  75  per  cent.,  leaving  but  25 
per  cent,  in  the  tank  with  the  lake,  the  second  leaves  but 
6-25  per  cent.,  and  the  third  but  1-5625,  fullv  two-thirds  of 
which  are  subsequently  removed  by  filtration  and  pressing. 

It  is  advisable  when  the  nature  of  the  salts,  etc.,  in 
solution  have  no  action  on  the  pigment,  to  allow  as  long  as 
possible  for  the  lake  to  settle  the  first  time,  as  this  water 
contains  by  far  the  greater  quantities  of  salts,  etc.,  and  in 
cases  of  urgency  it  is  better  to  take  off  one  water  after 
complete    settlement    than   to    remove    two    or    three    after 
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partial  settlement.  As  a  general  rule  it  is,  however,  advisable 
to  remove  the  first  water  as  soon  as  the  pigment  has  well 
settled,  but  in  cases  where  the  precipitate  being  washed  is 
of  a  gelatinous  nature,  i.e.  those  containing  a  high  proportion 
of  colouring-matter  or  aluminium  hydrate,  it  is  advisable  to 
allow  the  second  water  to  remain  as  long  as  possible,  in  order 
to  allow  the  soluble  matters  entangled  in  the  particles  of 
the  lakes  time  to  diffuse  into  the  wash  water. 

When  a  lake  "  hangs,"  as  it  is  termed,  in  the  colour  house, 
i.e.  does  not  settle  completely  with  the  last  water  but  only 
partially,  leaving  a  haze  of  more  or  less  density,  the  practice 
of  adding  a  little  soda  or  alum  to  clear  the  liquid  is  strongly 
to  be  deprecated,  as  it  in  nearly  every  case  injures  the 
pigment,  and  the  loss  caused  by  running  off  the  haze  to- 
gether with  the  last  water  is  but  very  small  as  a  general 
rule,  and  it  is  wiser  to  suffer  the  small  loss  than  to  spoil  the 
lake  by  tampering  with  it. 

In  cases  where  the  lake  refuses  to  settle  with  the  first 
water  it  will  be  found  that  there  has  been  some  error  in  the 
manufacture,  and  whether  that  error  can  be  corrected  depends 
on  the  nature  of  the  lake  being  made,  and  the  extent  and 
action  of  the  mistake  made. 

Filtering  the  pigment  after  making  and  washing  can  be 
carried  out  in  several  ways.  For  dry  colours,  the  filter  press 
is  by  a  long  way  the  best  method  to  adopt,  as  it  can  be  so 
regulated  as  to  give  the  pressed  and  filtered  pigment  in  such 
a  state  that  it  requires  but  little  time  to  thoroughly  dry. 

Vacuum  filters  can  be  very  cheaply  and  easily  fitted  up 
in  those  cases  where  the  outlay  involved  in  putting  down 
presses  is  objected  to,  the  vacuum  being  produced  by  an 
ejector  or  the  condensation  of  steam.  The  figures  on  p.  117 
will  illustrate  their  general  construction. 

The  method  of  using  either  of  these  forms  can  readily  be 
grasped.     The   perforated   plate  C  is  carefully  covered  and 
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packed  to  avoid  leakages  with  a  stout  covering  of  calico.  The 
matter  to  be  filtered  is  poured  on  until  the  half  of  the 
cylinder  marked  U  or  U/  is  about  half  filled.  The  taps  T  T/ 
and  t  are  closed.     Where  the  ejector  is  used,  high  pressure 
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Figs.  1  and  2.— A  and  A',  \  in.  iron  C.  B  and  B',  Flanges  to  support 
C  and  C.  C  and  0',  J  in.  perforated  iron  plates.  T  T'  and  T, 
Taps  to  run  off  the  nitrate.  'V  V  V",  \  in.  valves.  G-  and  G', 
Vacuum  gauges.  L,  Condensation  chamber,  \  in.  iron  cylinder  with 
steam  inlet  through  V",  outlet  through  B,  and  connected  with  A 
by  means  of  iron  pipe  K,  which  can  be  opened  or  closed  by 
valve  V.  V,  A  steam  ejector  connected  with  boiler  by  pipe  S,  and 
the  air  by  outlet  H,  and  with  A  by  the  tube  W. 

steam  is  admitted  to  it.  When  it  withdraws  the  air  from  I/, 
creating  a  vacuum  into  which  the  filtrate  rapidly  runs,  a 
pressure  of  15  in.  can  readily  be  obtained.  The  steam  and 
valve  VN  are  both  shut  off  at  the  same  time,  the  filter  being 
left  until  the  vacuum  is  nearly  exhausted,  and  the  process 
repeated  until  the  filtering  process  is  completed. 

When  the  vacuum  is  produced  by  the  condensation  of 
steam,  the  cylinder  E  is  shut  off1  from  the  filter  A,  the  air 
driven  out  by  live  steam,  through  valve  V.  When  nothing  but 
steam  issues  from  valve  V'  the  steam  is  shut  off  at  V"  and  V 
closed  simultaneously,  allowing  the  cylinder  to  partially  cool. 
The  connection  with  A  is  made  by  U  on  valve  V,  which 
connects  the  lower  portion  of  A  with  E.  The  condensation  of 
the  steam  in  E  produces  a  partial  vacuum,  which  often 
indicates  as  much  as  20  in.,  and  the  filtration  proceeds  rapidly 
from  U  through  C  into  L'. 
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Both  these  filters  work  very  rapidly,  the  only  objection 
being  that  toward  the  end  of  the  operation  the  lake  often 
stiffens  too  much  at  the  bottom,  which  gives  pulp  colours 
rather  an  uneven  and  lumpy  look ;  but  in  the  case  of  dry 
colours  they  work  very  well  and  economically.  Neither  filter 
presses  nor  vacuum  filters,  unless  the  iron  is  well  protected 
from  the  action  of  the  lake,  should  be  used  for  colours  which 
act  on  metallic  iron  ;  for  instance,  tannic  acid  lakes,  which  are 
blackened  and  discoloured  by  contact  with  iron. 

For  pulp  colours  of  a  high  class  it  is  perhaps  better  to 
proceed  slowly  by  filtering  in  «  open  filters,"  i.e.  calico  spread 
on  wooden  frames,  which,  however,  takes  from  a  couple  of 
days  to  a  week  to  complete  the  operation ;  but,  when  com- 
plete, a  slight  finish  is  given  in  a  hydraulic  press.  This 
method,  though  tedious  for  many  lakes,  gives  a  much  more 
homogeneous  paste,  and  readily  breaks  down  in  size. 

Lakes  are  sold  both  as  pastes  and  dry.  The  percentage 
of  moisture  varies  from  60  to  40  per  cent,  in  the  case  of 
pulp  colours,  and  the  great  point  to  be  aimed  at  in  pulp 
colours  is  always  to  send  any  given  pulp  out  with  the  same 
percentage  of  moisture  ;  for  most  of  these  pastes  are  used  with 
size,  and  if  the  lake  contain  too  much  water  when  it  is  used 
it  seems  to  have  no  body,  and  appears  transparent ;  if  it  is 
too  dry,  it  thickens  the  size  too  much,  rendering  it  unusable, 
because  if  more  size  is  used  than  usual  the  shade  and  appear- 
ance entirely  differ. 

Dry  colours  are  sold  in  lumps,  drops,  and  powder.  When 
lumps  are  wanted,  it  is  customary  to  roughly  break  the  dried 
lake.  Drops  are  made  by  forcing  the  pressed  lake,  after  it  has 
been  mixed  with  a  little  gum,  through  machines  devised  for 
that  purpose,  the  gum  being  simply  added  for  the  purpose  of 
binding  the  particles  together,  so  that  they  will  retain  the  form 
given  them  by  the  machine  when  dried.  Similar  machines 
exist  for  producing  lumps  of  a  definite  shape,  in  which  case 
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before  being  sent  to  the  machine  a  little  gum  is  also  used. 
When  a  lake  has  to  be  powdered,  it  is  not  advisable  to  press 
it  too  hard  or  dry  it  too  quickly,  as  the  friability  is  therefore 
much  diminished,  and  it  does  not  grind  so  easily.  Powders 
must  all  be  carefully  sieved  before  they  are  despatched, 
otherwise  particles  not  completely  ground  together  with 
gritty  matter  will  be  found  in  the  ground  pigment,  deterio- 
rating its   quality. 
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CHAPTEE    XIII 

MATCHING    AND    TESTING    LAKE    PIGMENTS 

The  form  in  which  the  samples  to  be  matched  come  to  the 
lake-maker  are  many,  from  less  than  a  square  inch  of  coloured 
paper  to  a  pound  of  the  pigment  required  to  be  matched. 

In  cases  where  the  only  sample  given  is  but  a  small 
piece  of  coloured  paper,  an  experienced  lake-maker  can 
readily  tell  to  what  class  of  lakes  it  belongs,  and  by  referring 
to  his  own  standards  can  often  devise  a  lake  that  will 
approximately  give  the  colour  required  ;  but  such  a  match 
must  always  be  in  a  way  unsatisfactory,  for  it  is  almost 
impossible  in  many  instances,  where  the  piece  of  paper  has 
either  been  rolled,  glazed,  or  varnished,  to  ascertain  the  actual 
shade  the  pigment  is  required  to  match.  Where  the  sample 
supplied  is  a  fair  one,  say  an  ounce  or  so,  it  is  by  far  the 
better  plan  to  make  an  assay  of  the  colour.  This  can  be 
readily  carried  out  by  dividing  it  into  two  parts,  namely— 

I.  Examination  of  the  colouring-matters. 
II.  Examination  of  the  base. 

The  examination  of  the  colouring -matter. —Take  a  small 
portion  of  the  pigment  and  rub  it  evenly  out  on  a  piece  of 
paper  with  a  little  size  or  gum  to  make  it  adhere,  and  dry 
it  at  about  40-50°  C.  When  dry,  carefully  compare  the 
shade  with  the  working  standards,  noting  what  colours  and 
"makes"  most  nearly  approximate  it.  Carefully  feel  the 
surface;   if   it   feels   rough,  a  ground    mineral    base  may  be 
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expected.  Note  the  fulness,  density,  and  brilliancy  of  the 
shade,  as  these  properties,  when  considered  in  conjunction 
with  the  results  yielded  by  an  examination  of  the  base, 
suggest  often  the  manner  in  which  the  lake  has  been 
produced. 

Cut  off  a  portion  of  the  coloured  paper  and  heat  it  at 
100°  C-,  noticing  whether  the  shade  changes,  or  if  there  be 
any  alteration  in  the  pigment  at  that  temperature ;  for,  as 
previously  mentioned,  if  the  colour  be  a  maroon,  and  it 
changes  a  good  deal  at  100°  C,  it  is  to  be  inferred  that  the 
magenta  is  not  combined  save  with  the  acid  colour,  and 
therefore  a  match  will  have  to  be  so  produced  to  compete 
with  it  in  price ;  or  it  may,  in  other  cases,  show  some 
weakness,  which  has  caused  the  user  to  look  for  another 
source  of  supply,  in  order  to  get  rid  of  this  fault,  and  in  con- 
sequence puts  the  matcher  on  his  guard  to  avoid  such  error. 

Divide  the  remaining  piece  of  the  paper,  and  spot  one 
piece  with  a  drop  each  of  10  per  cent,  solution,  and 
strong  nitric  and  hydrochloric  acids,  and  watch  the  result ; 
and,  by  reference  to  the  valuable  tables  compiled  by  various 
authors,  determine,  along  with  indications  previously  obtained 
by  comparison  with  lakes  of  known  composition,  the  group 
to  which  the  colour  or  colours  belong,  confirming  the  indi- 
cations by  further  tests  of  the  other  slips  by  spotting  them 
respectively  with  caustic  soda  or  potash,  concentrated  and 
dilute,  and  with  acetic  acid,  strong  and  dilute. 

The  difficulty  is  not  so  much  identifying  the  colour 
which  has  been  used  in  the  greatest  quantity,  but  to  de- 
termine what  colours  have  been  used  to  modify  the  shade. 

Eoughly  classifying  the  lakes  that  are  usually  presented 
for  matching,  we  shall  find  that  but  rarely  a  yellow  lake 
will  appear,  as  the  chrome  yellows  are  used,  save  for  very 
special  purposes,  entirely  to  the  exclusion  of  the  yellow  lake 
pigments.     A  chrome  yellow  can  so  easily  be  identified,  and  is 
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so  different  to  any  yellow  lake  in  its  behaviour  with  reagents, 
that  it  would  serve  no  useful  purpose  to  enter  into  any 
details  on  the  subject. 

Yellow  lakes  that  are  made  are  usually  those  of  naphthol 
yellow  S,  auramine,  thioflavine  T,  quinoline  yellow,  and 
metanil  yellow,  and  examination  of  the  standard  shade 
would  quickly  show  which  colour  in  all  probability  the  lake 
was  derived  from,  for  of  the  barium  lakes  there  could  be  no 
mistake  between  those  produced  from  quinoline  yellow, 
naphthol  yellow  S,  and  metanil  yellow,  and  the  much  greener 
hue  of  the  auramine  basic  lake  would  at  once  distinguish  it 
from  that  obtained  from  thioflavine  T. 

The  addition  of  the  acids  would  further  aid  the  detection, 
for— 

Naphthol  yellow  S  ■ —  with  hydrochloric  acid  the  colour 
almost  disappears,  and  with  nitric  acid  a  reddish  tone 
appears,  which  rapidly  decolorises. 

Metanil  yellow — with  hydrochloric  acid  goes  much  redder, 
and  with  nitric  acid  yields  almost  a  scarlet. 

Auramine  0 — with  both  hydrochloric  and  nitric  acids  is  at 
once  almost  decolorised. 

Quinoline  yellow — hydrochloric  acid  has  very  little  action; 
nitric  acid  turns  it  redder. 

Thioflavine  T  is  like  auramine,  at  once  decolorised  by  both 
hydrochloric  and  nitric  acids,  but  unlike  auramine,  when 
treated  with  caustic  soda,  goes  reddish  instead  of  de- 
colorising. 


The  orange  lakes  are  almost  entirely  derived  from  azo 
colours,  and  the  various  prices  of  these  colours  gives  one  an 
idea  which  one  will  have  to  be  used  when  the  price  of  the 
lake  is  known,  and  all  lake-makers  are  sure  to  have  several 
standards  of  almost  identical  shades,  but  of  very  different 
prices,  according  to  the  nature  of  the  lake  pigment  required. 
The  principal  orange  colours  met  with  are  the  mandarin 
E  and  G-  (Ber.),  orange  II,  brilliant  orange  E  and  CI,  ponceau 
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4GBL,  Their  behaviour  with  reagents  is  very  similar,  and 
the  identification  of  any  particular  colour  must  in  the  main 
be  determined  by  the  brilliancy  of  the  sample,  the  base  it  is 
thrown  down  with,  and  the  price  limit.  As  often  as  not  the 
lakes  are  mixtures  of  a  cheap  and  a  more  expensive  dyestuff, 
the  cheaper  colour  being  used  to  give  the  intensity  and 
fulness,  the  better  one  to  give  greater  brilliancy  and  fastness  ; 
and  the  colour-maker  for  his  own  purposes  should  keep  a 
series  of  orange  lakes  of  as  great  a  variety  of  shades  and 
cost  as  he  can  manage  to  make,  for  it  is  only  by  such 
means  that  he  is  able  to  obtain  an  idea  as  to  what  are  the 
colours  used  to  make  an  orange  lake  put  before  him.  It 
may  be  advisable  to  mention  here  that  the  lakes  made  from 
mandarin  E  and  G,  orange  II,  and  other  cheap  artificial 
orange  colours  are  much  inferior  to  the  more  expensive 
colours,  such  as  the  brilliant  oranges  of  Meister  Lucius  & 
Brunning ;  and  where  time  can  be  allowed  it  is  as  well  to 
expose  to  sunlight  for  two  or  three  days  a  rubbing  of  the 
sample,  for  in  many  cases  the  degree  of  fading  indicates 
pretty  accurately  the  price  of  the  colour  used  in  its  pro- 
duction. 

Among  the  reel,  scarlet,  and  crimson  lakes  the  question 
of  determining  the  exact  colour  used  in  production  of  a 
given  lake  is  rather  more  complicated,  for  it  may  belong  to 
one  of  five  classes,  i.e. — 

I.  Derived  from  eosine. 

II.  Derived  from  alizarine. 

III.  A  developed  azo  colour. 

IV.  An  ordinary  lake  of  a  sulphonated  azo  colour. 

V.  A  red  derived  from  some  basic  colour,  such  as  safranine, 
magenta,  etc. 

An  eosine  lake  is  very  readily  recognised  after  a  very 
little  experience.  The  peculiar  bright  bloom  and  intensity  of 
the    colour    leaves    very    little    room    for    doubt,    and    very 
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short  exposure  to  light — two  or  three  hours  in  bright  sunshine 
— will  soon  confirm  such  an  idea,  as  the  colour  would  even 
then,  if  derived  from  an  eosine,  show  signs  of  fading.  The 
identification  of  a  particular  eosine  is  not  a  matter  of  such 
great  ease,  but  nearly  all  eosine  lakes  are  toned  with  the 
addition  of  various  basic  colours  to  give  any  particular  shade  ; 
rhodamines,  safranines,  and  rose  Bengal  being  those  more 
generally  used ;  auramine  is  also  used  to  give  a  yellow  tone, 
but  such  a  combination  is  not  very  often  met  with. 

Eosines,  however,  precipitated  immediately,  go  yellow 
when  treated  with  acids,  and  the  colour  in  every  case  is 
readily  dissolved  out  of  the  base  on  treatment  with  an 
alkali ;  even  an  alkaline  salt,  such  as  acetate  of  sodium, 
has  this  action,  and  the  addition  of  a  little  alcohol  generally 
causes  the  exhibition  of  considerable  fluorescence. 

Alizarine  lakes  turn  yellow  much  more  slowly  on  the 
addition  of  acids,  and  do  not  appear  to  change  under  the 
influence  of  dilute  alkalies ;  further,  their  shade  and  appear- 
ance prevents  them  being  mistaken  for  ponceau  lakes,  after 
having  dealt  with  the  various  red  lakes  but  a  short  time. 

The  fast  or  permanent  reds  show  but  little  change  when 
treated  with  both  acids  and  alkalies.  This  together  with 
their  superior  fastness  to  all  but  alizarine  lakes  to  light 
gives  a  ready  means  of  identifying  them. 

Of  the  great  number  of  ponceau  or  scarlet  lakes  it  is 
advisable  for  a  lake  -  pigment  maker  to  select  a  limited 
number,  say  nine,  whose  properties  and  chemistry  he  has 
rendered  himself  thoroughly  conversant  with,  and  to  use 
these  as  his  scarlets  for  the  production  of  all  lakes  derived 
from  this  source ;  for  to  use  a  separate  colour  for  each 
individual  shade  causes  the  number  and  variety  of  dyestuffs 
to  rapidly  accumulate,  and  it  is  therefore  better  to  have  a 
light  medium  and  blue  shade  in  three  qualities  of  dyes — not 
three  qualities  of  the  same  dye,  in  various  stages  of  adultera- 
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tion,  but  of  price  and  properties.  It  will  then  be  found  that 
he  can,  having  once  determined  his  standards,  readily  match 
at  a  given  price  any  lake  pigment  derived  from  this  class, 
by  judicious  admixture  of  the  various  scarlets  he  has  at 
command.  If  a  special  case  arises,  it  is  a  simple  matter  to 
go  carefully  into  the  colouring-matter  in  such  a  lake,  and 
to  obtain  a  colour  with  the  properties  desired,  if  he  has  not 
it  already  at  his  disposal. 

Pure  magenta,  rhodamine,  and  safranine  lakes  are  readily 
identified  by  their  characteristic  shades,  but  are  far  more 
difficult  to  recognise  when  used  in  mixtures  with  other 
colours.  Magenta  is  largely  used  along  with  blue  shades  of 
ponceau  to  produce  maroon  lakes.  Safranines  are  also  used 
for  this  purpose,  but  to  a  much  less  extent,  as  their  greater 
cost  militates  against  their  use  ;  but  boiling  a  little  of  the 
lake  with  a  solution  of  sodium  carbonate  at  once,  by  dissolv- 
ing the  magenta  or  safranine,  indicates  its  presence,  and 
according  to  the  depth  and  colour  of  the  lake  the  amount 
can  usually  then  be  readily  gauged. 

Ehodamines  are  used  with  eosine  to  give  blue  shades, 
and  usually  indicate  their  presence  by  the  action  they  have 
in  this  respect  on  the  shade ;  and  on  treatment  with  acid  a 
lake  containing  eosine  and  rhodamine  does  not  become  so 
readily  yellow  as  is  the  case  when  a  pure  eosine  is  alone 
used. 

Violet  lakes,  save  those  derived  from  gallein,  which  go 
brown  on  treatment  with  acids,  are  for  the  most  part  derived 
from  methyl  violet,  which  goes  blue  on  treatment  with  acids. 
The  shade  is  modified  by  the  addition  of  rhodamines,  magenta, 
etc.,  the  proportion  of  which,  together  with  what  colour  to 
use,  is  best  determined  by  comparison  with  lakes  of  known 
composition,  as  the  complications  arising  from  endeavouring 
to  isolate  the  modifying  colour  in  such  mixtures  makes  it  a 
task  of  considerable  time  and  patience ;  and  as  this  class  of 
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lakes  are  not  used  to  any  very  large   extent,  the  trouble  is 
best  met  by  having  a  series  of  modified  violets  to  refer  to. 

A  large  number  of  lakes  are  produced  from  the  various 
basic  blues.  These  lakes,  however,  differ  but  little  from  each 
other  save  in  the  redness  of  tone,  and  to  produce  a  complete 
series  of  shades  that  can  be  derived  from  the  various  basic- 
blues  would  be  a  task  of  considerable  magnitude.  In  this 
case  it  is  therefore  better  to  try  to  discover  which  blue  has 
been  used  in  the  production  of  any  particular  shade.  Those 
most  commonly  met  with  are  Nile  blue,  methylene  blue,  Basle 
blue,  new  blue,  water  blue,  alkali  blue ;  and  reference  to  such 
a  table  for  the  detection  of  artificial  colouring-matters  as  that 
published  by  Lehne  &  Eusterholze,  appearing  in  the  Journal 
of  the  Society  of  Chemical  Industry,  vol.  xiv.,  would  quickly 
indicate  which  particular  colouring-matter  was  required  to 
match  a  given  sample. 

The  blues  derived  from  allied  alizarine  colours  are  not  met 
with  in  commerce  to  any  great  extent ;  but  those  from  such 
colours  as  the  erioglaucines  and  colours  of  similar  constitution 
are  readily  recognised  by  their  pure  shade,  and  being  extremely 
sensitive  to  the  action  of  both  acids  and  alkalies. 

Brown  lakes  are  an  unimportant  class,  and  are  mainly 
derived  from  Bismarck  brown  modified  with  other  colours, 
which  the  shade  shows  of  what  nature.  The  browner  and 
deeper  shades  of  maroon  are  often  combinations  of  Bismarck 
brown  and  a  bluish-ponceau.  The  acid  browns  are  used  to 
some  extent,  but  the  difference  between  the  lakes  produced 
by  them  is  very  great,  and  they  are  readily  recognised  as 
being  produced  from  acid  colours,  and  the  shade  in  nearly 
every  instance  indicates  to  the  experienced  lake-maker  which 
brand  to  use. 

Black  lakes,  save  for  tinting  purposes,  are  not  much  in 
demand,  and  usually  one  made  from  some  good  black  colour- 
ing-matter will  meet  the  requirements.      Black  lakes  of  a  full 
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deep  colour  are  difficult  to  produce,  inclining  often  to  be 
more  of  a  deep  navy-blue  colour.  Where  a  full  deep  black 
is  met  with,  it  is  usually  either  some  combination  of  logwood, 
or  contains  some  black,  like  lamp,  bone,  or  vegetable  black. 

The  examination  of  the  base. — -The  presence  of  some 
ground  mineral  can  usually  be  detected  by  the  feel  of  the 
lake  when  rubbed  out  on  paper ;  but  the  following  plan  has 
been  used  with  considerable  success  to  determine  roughly  the 
constituents  of  a  base.  A  small  quantity  of  the  dried  lake  is 
introduced  into  a  porcelain  crucible,  and  heated.  In  the  case 
of  arsenical  colours  the  fumes  of  arsenic  trioxide  given  off 
indicate,  by  their  odour  of  garlic,  the  presence  of  arsenic.  If 
the  residue  is  almost  entirely  soluble  in  dilute  acid,  and 
aluminium  hydrate  is  precipitated  from  the  solution  on  the 
addition  of  ammonium  hydrate,  it  can  generally  be  taken  for 
granted  that  the  lake  is  an  arsenical  lake  on  a  base  of 
aluminium  arsenite ;  if  a  phosphate,  the  precipitation  of 
the  phosphoric  acid  with  ammonium  molybdate  shows  the 
phosphate  of  aluminium  to  be  in  all  probability  present. 

The;  colouring-matters  by  incineration  in  the  crucible  are 
usually  driven  off  or  burnt,  and  the  base  or  bases  and  the 
precipitating  agent  remains.  The  presence  of  aluminium,  iron, 
lead,  or  other  inorganic  matters  are  left,  and  as  they  are 
soluble,  for  the  most  part,  in  hydrochloric  acid  at  the  boil, 
they  can  readily  be  detected  by  ordinary  qualitative  analysis. 
The  insoluble  residue  can  readily  be  identified,  as  it  usually 
consists  of  either  clay,  barium  sulphate,  calcium  sulphate,  or 
mixtures  of  these,  which  with  a  little  practice  are  identified 
without  proceeding  to  a  complete  analysis.  By  watching  the 
base  when  boiling  with  hydrochloric  acid,  the  peculiar  effect 
of  the  action  of  calcium  sulphate  indicates  its  presence.  Clay 
does  not  settle  so  readily  as  barium  sulphate,  but  an  intimate 
mixture  of  clay  and  precipitated  barium  sulphate  is  rather 
difficult  to  casually  determine ;  but  washing  and  drying  the 
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residue  will  enable  the  presence  of  clay  to  be  determined, 
as  it  imparts  a  peculiar  shiny  appearance  to  the  dried  resi- 
due. Having  determined  the  colouring-matters  previously, 
a  method  to  produce  a  match  to  the  colour  can  easily  be 
devised. 

The  following  examples  will  perhaps  illustrate  the 
procedure  better  than  more  elaborate  descriptions. 

Sample  of  orange  lake  to  be  matched,  gave  a  smooth 
bright  lake,  intermediate  in  shade  by  those  produced  from 
orange  II  and  mandarin  E  (Ber.).  The  lake  when  incinerated 
showed  the  presence  of  aluminium  and  a  considerable  amount 
of  barium  sulphate  and  some  clay  evidently.  A  trial  was 
made  with — 

56  parts  clay. 
100      ,,     alum,  sulph.  17  per  cent. 

35      ,,     soda  ash. 

40      ,,     mandarin  E. 

20      ,,     orange  II. 
156      ,,     barium  chloride. 


The  shade  produced  was  too  red  and  too  weak.  The  clay  was 
reduced  to  28  parts,  the  mandarin  E  to  30,  and  the  orange  II 
increased  to  30  parts;  the  result  was  the  shade  was  about 
right,  but  a  little  too  full.  On  increasing  the  clay  to  35 
parts,  the  lake  produced  matched  the  sample  exactly. 

Again,  a  maroon  lake,  much  deeper  in  colour  than  any 
of  the  ordinary  standards,  rubbing  out  very  smoothly,  but 
deepening  very  considerably  on  heating,  gave  a  base  very 
similar  to  the  one  described  previously,  but  no  possible 
combination  with  a  blue  shade  of  ponceau,  namely,  ponceau 
4E  (Ber.),  gave  the  tone  required.  On  heating  the  lake  with 
a  weak  solution  of  sodium  carbonate,  a  very  dull,  dirty 
magenta-coloured  liquid  was  the  result  induced.  The  trial 
of  the  addition  of  a  brown  colouring-matter,  a  proportion  of 
acid  brown  B  (Basle),  was  used  along  with  the  ponceau,  but 
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the  shade,  though  nearer,  was  not  correct ;  but  on  using  a 
mixture  of  Bismarck  brown  and  magenta  the  shade  was  finally 
determined. 

A  bright  scarlet  lake,  which  examination  of  the  base 
showed  to  be  a  mixture  of  blanc-fixe  and  aluminium  hydrate, 
was  much  redder  than  ponceau  GL  (Ber.),  much  brighter  than 
scarlet  GB,  much  yellower  than  scarlet  3B  (M.  L.  &  B.),  was 
matched  by  a  mixture  of  scarlet  3B,  ponceau  GL,  and  orange 
II,  after  a  couple  of  trials  to  exactly  determine  the  correct 
quantities. 
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Preparations — Index, 


-Miscellaneous 


OIL     COLOURS 

Edgar  And£s. 
56  Illustrations. 


AND     PRINTERS'    INKS. 


By    Louis 

Translated  from  the  German.     215  pp.     Crown  8vo. 
Price  5s.  net.    (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 


Contents. 

Linseed  Oil— Poppy  Oil— Mechanical  Purification  of  Linseed  Oil— Chemical  Purification  of 
Linseed  Oil-Bleaching  Linseed  Oil-Oxidizing  Agents  for  Boiling  Linseed  Oil— Theory  of 
Oil  Boiling— Manufacture  of  Boiled  Oil— Adulterations  of  Boiled  Oil— Chinese  Drying  Oil  and 
Other  Specialities— Pigments  for  House  and  Artistic  Painting  and  Inks— Pigment  tor 
Printers'  Black  Inks— Substitutes  for  Lampblack— Machinery  for  Colour  Grinding  and 
Rubbing— Machines  for  mixing  Pigments  with  the  Vehicle— Paint  Mills— Manufacture  of 
House  Oil  Paints— Ship  Paints  — Luminous  Paint —  Artists'  Colours— Printers'  Inks:— 
VEHICLES— Printers'  Inks:— PIGMENTS  and  MANUFACTURE— Index. 

(See  also  Writing  Inks,  p.  n.) 

THREE     HUNDRED     SHADES     FOR     DECORATORS 
AND    HOW   TO    MIX   THEM. 

(See  page  28.) 


PAINTS,    COLOURS,   ETC.— continued. 

CASEIN.     By  Robert  Scherer.    Translated  from  the  German 
by  Chas.    Salter.      Demy  8vo.     Illustrated.     160  pp 
(Post  free,  7s.  lOd.  home ;  8s.  abroad.) 

Contents. 


net. 


Price   7s.  6d. 


Various  Methods  of  Preparing 
Casein    Paints— "  Marble-Lime  " 


Casein  :  its  Origin,  Preparation  and  Properties. 

uio  «      MBarm   rCaSe,n    St°PP'ng-Casein    Cement    for    Stone.       The    PrenarltlnT  of 
Plastic  Masses  from  Casein—Imitation   Ivory-Anti-Radiado and Anti-Con-S   Com 

immmmmm 

-Casern  Phosphate  tor  Baking-Making  Bread,  Low  in  Carbohydrates,  from  Flour  and  Curd 
of  cZl?g  f°Iuble, Casein  Compounds  with  Citrates-Casern  Food      Sunday  AppIteatTool 
with  rt      ~  m?\        CaT"  5  the  Paper  Industry-Metachromotype  Paper-Sizins -Paper 
with  Casein-Waterproofing  Paper-Casein  Solution  for  Coating  Paper-Horn's  Clef  r  Solu 
fEEJ /p?^aierua°nd  Fire-proof  Asbestos  Paper  and   B^ar^  Paper  Flasks  etc      or 
Oils  and  Fats-Washable  Drawing  and  Writing  Paper-Paper  WrannerinTfnr  p„nH    rl'Ju 
GLTaT IT-  Rem?-J-Casei,f  Photographic  Pla^es^Wood-CeS  Roofi g P^p-Cask 
C*Z?     ■      uuT  a"du   Foi-maIdehyde-Artists'   Canvas-Solidifying    Mineral   Oils-Uses   of 
Casern   in   Photography-Casein   Ointment-Clarifying   Glue  with    Casein-Casein   i„    II 
mak.ng-Casem-Albumose  Soap-Casein  in  Sheets,Blocks,  etc.-Waterproof  Casein  P' 

SIMPLE      METHODS      FOR      TESTING      PAINTERS' 
MATERIALS.     By   A.    C.   Wright,    M.A.    (Oxon.),    B.Sc 
(Lond.)       Crown  8vo.     160  pp.     Price   5s.    net.      (Post  free,    5s.    3d 
home  ;  5s.  6d.  abroad.)      " 

„  Contents. 

PrS^^es^^T^^^^^^^r'-^    Apparatus-The    Reagents- 

PaTnTsnaBr"pD7  C?'OU^  »"f  Painta-White  plgSfand "am  s-Ye ^now^gm^nLTnd 
R™  £  P,Sments  and  Paints-Green  Pigments  and  Paints-Red  Pigments  and  Paints- 
Tur°pe„tin;gmentS   a"d    Paints-Black   Pig-ents  and    Paints-Oil   Varnifh^s-Ltnseed^Oil- 

IRON  -  CORROSION,     ANTI  -  FOULING      AND     ANTI 
CORROSIVE  PAINTS.     Translated  from  the  German  of 
idgar  Andes.     Sixty-two  Illustrations.     275   pp.      Demy  8vo 
(Post  free,  10s.  lOd.  home;  lis.  3d.  abroad.) 
Contents. 

corrosive  Pa.nts-Paints  for  Ship's  Bottoms-Anti-fouling  Compel i?ons^Variou8  Anti  cor 
rosive  and  Ship's  Paints-Official  Standard  Specifications  for  IroSk  Paints-Index 

THE  TESTING   AND   VALUATION    OF   RAW   MATE 
RIALS    USED    IN    PAINT   AND    COLOUR    MANU 
FACTURE.      By  M.    W.   Jones,  RC.S.     A  Book   for  the 
Laboratories  of  Colour  Works.     88   pp.     Crown   8vo.     Price    5s.  net. 
(Post  free,  5s.  3d.  home  and  abroad.) 


Price  10s.  6d.  net. 


Contents. 

Aluminium  Compounds- China  Clay— Iron  Compounds— Potassium  Compounds— Sodium 
Compounds— Ammonium  Hydrate— Acids— Chromium  Compounds— Tin  Compounds— Copper 
Compounds  —  Lead  Compounds  —  Zinc  Compounds  —  Manganese  Compounds  —  Arsenic 
Compounds— Antimony  Compounds— Calcium  Compounds— Barium  Compounds— Cadmium 
Compounds— Mercury  Compounds— Ultramarine  — Cobalt  and  Carbon  Compounds— Oils 
— Index. 

STUDENTS'  HANDBOOK  OP  PAINTS,  COLOURS,  OILS 
AND  VARNISHES.  By  John  Furnell.  Crown  8vo.  12 
Illustrations.  96  pp.  Price2s.6d.net.  (Post  free,  2s.  9d.  home  and  abroad.) 

Contents. 

Plant  —  Chromes  —  Blues  —  Greens  —  Earth  Colours  —  Blacks  —  Reds  —  Lakes— Whites- 
Painters'  Oils— Turpentine— Oil  Varnishes— Spirit  Varnishes— Liquid  Paints— Enamel  Paints. 

Varnishes  and  Drying  Oils. 

OIL  CRUSHING,  REPINING  AND  BOILING  THE 
MANUFACTURE  OP  LINOLEUM,  PRINTING  AND 
LITHOGRAPHIC  INKS,  AND  INDIA-RUBBER 
SUBSTITUTES.  By  John  Geddes  McIntosh.  Being 
Volume  I.  of  the  Second,  greatly  enlarged,  English  Edition,  in  three 
Volumes,  of  "  The  Manufacture  of  Varnishes  and  Kindred  Industries  " 
based  on  and  including  the  work  of  Ach.  Livache.  Demy  8vo.  150  pp 
29  Illustrations.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ■  8s 
abroad.) 

Contents. 

Oil  Crushing  and  Refining;  Oil  Boiling— Theoretical  and  Practical;  Linoleum  Manufacture' 
Printing  Ink  Manufacture;  Rubber  Substitutes;  The  Manufacture  of  Driers-  The  Detection 
of  Adulteration  in  Linseed  and  other  Drying  Oils  by  Chemical,  Physical  and  OrganoleDtic 
Methods.  v 

DRYING  OILS,  BOILED  OIL  AND  SOLID  AND 
LIQUID  DRIERS.  By  L.  E.  Andes.  Expressly  Written 
for  this  Series  of  Special  Technical  Books,  and  the  Publishers  hold 
the  Copyright  for  English  and  Foreign  Editions.  Forty-two  Illustra- 
tions. 342  pp.  Demy  8vo.  Price  12s.  6d.  net.  (Post  free,  13s.  home  ■ 
13s,  3d.  abroad.; 

Contents. 

Properties  of  the  Drying  Oils ;  Cause  of  the  Drying  Property ;  Absorption  of  Oxygen  • 
Behaviour  towards  Metallic  Oxides,  etc.— The  Properties  of  and  Methods  for  obtaining  the 
Drying  Oils— Production  of  the  Drying  Oils  by  Expression  and  Extraction;  Refining  and 
Bleaching;  Oil  Cakes  and  Meal;  The  Refining  and  Bleaching  of  the  Drying  Oils-  The 
Bleaching  of  Linseed  Oil— The  Manufacture  of  Boiled  Oil;  The  Preparation  of  Drying  Oils 
for  Use  in  the  Grinding  of  Paints  and  Artists'  Colours  and  in  the  Manufacture  of  Varnishes 
by  Heating  oyer  a  Fire  or  by  Steam,  by  the  Cold  Process,  by  the  Action  of  Air,  and  by  Means 
ot  the  Electric  Current;  The  Driers  used  in  Boiling  Linseed  Oil;  The  Manufacture  of  Boiled 
Oil  and  the  Apparatus  therefor ;  Livache's  Process  for  Preparing  a  Good  Drying  Oil  and  its 
Practical  Application— The  Preparation  of  Varnishes  for  Letterpress,  Lithographic  and  CoDDer- 
plate  Printing,  for  Oilcloth  and  Waterproof  Fabrics;  The  Manufacture  of  Thickened  Linseed 
Oil,  Burnt  Oil,  Stand  Oil  by  Fire  Heat,  Superheated  Steam,  and  by  a  Current  of  Air-Behaviour 
of  the  Drying  Oils  and  Boiled  Oils  towards  Atmospheric  Influences,  Water,  Acids  and  Alkalies 
—Boiled  Oil  Substitutes— The  Manufacture  of  Solid  and  Liquid  Driers  from  Linseed  Oil  and 
Rosin ;  Linohc  Acid  Compounds  of  Hie  Driers— The  Adulteration  and  Examination  of  the 
Drying  Oils  and  Boiled  Oil. 

Oils,  Fats,  Greases,  Petroleum. 

LUBRICATING  OILS,  FATS  AND  GREASES:  Their 
Origin,  Preparation,  Properties,  Uses  and  Analyses.  A  Handbook  for 
Oil  Manufacturers,  Refiners  and  Merchants,  and  the  Oil  and  Fat 
Industry  in  General.  By  George  H.  Hurst,  F.C.S.  Second  Revised 
and  Enlarged  Edition.  Sixty-five  Illustrations.  317  pp.  Demy  8vo 
Price  10s.  6d.  net.     (Post  tree,  lis.  home;  lis.  3d.  abroad.) 

Contents. 

Introductory— Hydrocarbon  Oils— Scotch  Shale  Oils— Petroleum— Vegetable  and 
Animal  Oils— Testing  and  Adulteration  of  Oils  -Lubricating-  Greases— Lubrication- 
Appendices— Index. 
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TECHNOLOGY  OF  PETROLEUM  :  Oil  Fields  of  the 
World — Their  History,  Geography  and  Geology — Annual  Production 
and  Development — Oil-well  Drilling — Transport.  By  Henry  Neu- 
berger  and  Henry  Noalhat.  Translated  from  the  French  by  J.  G. 
McIntosh.  550  pp.  153  Illustrations.  26  Plates.  Super  Royal  8vo. 
Price  21s.  net.     (Post  free,  21s.  9d.  home;  23s.  6d.  abroad.) 

Contents. 

Study  of  the  Petroliferous  Strata. 

Excavations — Hand  Excavation  or  Hand  Digging  of  Oil  Wells. 

Methods  of  Boring:. 

Accidents — Boring  Accidents — Methods  of  preventing  them — Methods  of  remedying  them 
— Explosives  and  the  use  of  the  "Torpedo"  Levigation — Storing  and  Transport  of  Petroleum 
— General  Advice — Prospecting,  Management  and  carrying  on  of  Petroleum  Boring  Operations. 

General  Data — Customary  Formulae — Memento.  Practical  Part.  General  Data 
bearing  on  Petroleum — Glossary  of  Technical  Terms  used  in  the  Petroleum  Industry— Copious 
Index. 

THE  PRACTICAL  COMPOUNDING  OP  OILS,  TAL- 
LOW   AND    GREASE    FOR    LUBRICATION,    ETC. 

By  An   Expert  Oil   Refiner.      100  pp.      Demy  8vo.      Price  7s.  6d. 
net.     (Post  free,  7s.   lOd.   home  ;  8s.  abroad.) 

Contents. 

Introductory  Remarks  on  the  General  Nomenclature  of  Oils,  Tallow  and  Greases 
suitable  for  Lubrication  —  Hydrocarbon  Oils  —  Animal  and  Fish  Oils  — Compound 
Oils— Vegetable  Oils— Lamp  Oils— Engine  Tallow,  Solidified  Oils  and  Petroleum 
Jelly  — Machinery  Greases:  Loco  and  Anti=friction—  Clarifying  and  Utilisation 
of  Waste  Fats,  Oils,  Tank  Bottoms,  Drainings  of  Barrels  and  Drums,  Pickings 
Up,  Dregs,  etc.— The  Fixing  and  Cleaning  of  Oil  Tanks,  etc.— Appendix  and 
General  Information. 

ANIMAL  FATS  AND  OILS:  Their  Practical  Production, 
Purification  and  Uses  for  a  great  Variety  of  Purposes.  Their  Pro- 
perties, Falsification  and  Examination.  Translated  from  the  German 
of  Louis  Edgar  Andes.  Sixty-two  Illustrations.  240  pp.  Second 
Edition,  Revised  and  Enlarged.  Demy  8vo.  Price  10s.  6d.  net. 
(Post  free,   10s.  lOd.   home;  lis.  3d.  abroad.) 

Contents. 

Introduction — Occurrence,  Origin,  Properties  and  Chemical  Constitution  of  Animal  Fats — 
Preparation  of  Animal  Fats  and  Oils — Machinery — -Tallow-melting  Plant — Extraction  Plant 
— Presses — Filtering  Apparatus — Butter:  Raw  Material  and  Preparation,  Properties,  Adul- 
terations, Beef  Lard  or  Remelted  Butter,  Testing — Candle-fish  Oil — Mutton-Tallow — Hare 
Fat — Goose  Fat — Neatsfoot  Oil — Bone  Fat :  Bone  Boiling,  Steaming  Bones,  Extraction, 
Refining — Bone  Oil — Artificial  Butter:  Oleomargarine,  Margarine  Manufacture  in  France, 
Grasso's  Process,  "Kaiser's  Butter,"  Jahr  &  Miinzberg's  Method,  Filbert's  Process,  Winter's 
Method — Human  Fat — Horse  Fat — Beef  Marrow — Turtle  Oil — Hog's  Lard:  Raw  Material — 
Preparation,  Properties,  Adulterations,  Examination — Lard  Oil — Fish  Oils  —  Liver  Oils — 
Artificial  Train  Oil — Wool  Fat :  Properties,  Purified  Wool  Fat — Spermaceti :  Examination 
of  Fats  and  Oils  in  General. 


THE     MANUFACTURE     OF      LUBRICANTS,       SHOE 
POLISHES      AND     LEATHER      DRESSINGS.       By 

Richard  Brunner.  Translated  from  the  Sixth  German  Edition  by 
Chas.  Salter.  10  Illustrations.  Crown  8vo.  170  pp.  Price  7s.  6d. 
net.     (Post  free,  7s.   lOd.   home ;  8s.  abroad.) 

Contents. 

The  Manufacture  of  Lubricants  and  Greases — -Properties  of  the  Bodies  used  as  Lubricants 
— Raw  Materials  for  Lubricants — Solid  Lubricants — Tallow  Lubricants — Palm  Oil  Greases — 
Lead  Soap  Lubricants — True  Soap  Greases — Caoutchouc  Lubricants — Other  Solid  Lubricants 
— Liquid  Lubricants — Lubricating  Oils  in  General — Refining  Oils  for  Lubricating  Purposes — 
Cohesion  Oils — Resin  Oils — Lubricants  of  Fat  and  Resin  Oil — Neatsfoot  Oil — Bone  Fat — 
Lubricants  for  Special  Purposes — Mineral  Lubricating  Oils — Clockmakers'  and  Sewing  Ma- 
chine Oils — The  Application  of  Lubricants  to  Machinery — Removing  Thickened  Grease  and 
Oil — Cleaning  Oil  Rags  and  Cotton  Watte — The  Use  of  Lubricants — Shoe  Polishes  and 
Leather  Softening  Preparations — The  Manufacture  of  Shoe  Polishes  and  Preparations  for 
Varnishing  and  Softening  Leather — The  Preparation  of  Bone  Black- — Blacking  and  Shoe 
Polishes — Leather  Varnishes — Leather  Softening  Preparations — The  Manufacture  of  Degras. 


THE  OIL  MERCHANTS'  MANUAL  AND  OIL  TRADE 
READY  RECKONER.  Compiled  by  Frank  F.  Sherriff. 
Second  Edition  Revised  and  Enlarged.  Demy  8vo.  214  pp.  1904. 
With  Two  Sheets  of  Tables.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd. 
home  ;  8s.  3d.  abroad.) 

Contents. 

Trade  Terms  and  Customs — Tables  to  Ascertain  Value  of  Oil  sold  per  cwt.  or  ton — Specific 
Gravity  Tables — Percentage  Tare  Tables — Petroleum  Tables — Paraffine  and  Benzoline  Calcu- 
lations— Customary  Drafts — Tables  for  Calculating  Allowance  for  Dirt,  Water,  etc. — -Capacity 
of  Circular  Tanks  Tables,  etc.,  etc. 

VEGETABLE  FATS  AND  OILS :  Their  Practical  Prepara- 
tion, Purification  and  Employment  for  Various  Purposes,  their  Proper- 
ties, Adulteration  and  Examination.  Translated  from  the  German  of 
Louis  Edgar  Andes.  Ninety-four  Illustrations.  340  pp.  Second 
Edition.  Demy  8vo.  Price  10s.  6d.  net.  (Post  free,  lis.  home; 
lis.  6d.  abroad  ) 

Contents. 
General  Properties— Estimation  of  the  Amount  of  Oil  in  Seeds — The  Preparation 
of  Vegetable  Fats  and  Oils — Apparatus  for  Grinding  Oil  Seeds  and  Fruits— Installation 
of  Oil  and  Fat  Works— Extraction  Method  of  Obtaining  Oils  and  Fats— Oil  Extraction 
Installations— Press  Moulds — Non=drying  Vegetable  Oils— Vegetable  drying  Oils — 
Solid  Vegetable  Fats — Fruits  Yielding  Oils  and  Fats— Wool-softening  Oils — Soluble  Oils — 
Treatment  of  the  Oil  after  Leaving  the  Press — Improved  Methods  of  Refining — Bleaching 
Fats  and  Oils — Practical  Experiments  on  the  Treatment  of  Oils  with  regard  to  Refining  and 
Bleaching — Testing  Oils  and  Fats. 

Essential  Oils  and  Perfumes. 

THE  CHEMISTRY  OF  ESSENTIAL  OILS  AND  ARTI- 
FICIAL PERFUMES.  By  Ernest  J.  Parry,  B.Sc. 
(Lond.),  F.I.C.,  F.C.S.  411  pp.  20  Illustrations.  Demy  8vo.  Price 
12s.  6d.  net.     (Post  free,  13s.  home  ;   13s.  6d.  abroad.) 

Contents. 
The  General  Properties  of  Essential  Oils— Compounds  occurring  in  Essential  Oils 
—The   Preparation  of  Essential  Oils— The  Analysis  of  Essential  Oils— Systematic 
Study  of  the  Essential  Oils — Terpeneless  Oils— The  Chemistry  of  Artificial  Perfumes 
—Appendix  :  Table  of  Constants — Index. 


Soaps. 


SOAPS.  A  Practical  Manual  of  the  Manufacture  of  Domestic, 
Toilet  and  other  Soaps.  By  George  H.  Hurst,  F.C.S.  390  pp. 
66  Illustrations.  Price  12s.  6d.  net.  (Post  free,  13s.  home;  13s.  6d. 
abroad.) 

Contents. 
Introductory— Soap=maker's  Alkalies— Soap  Fats  and  Oils— Perfumes— Water  as 
a  Soap  Material— Soap  Machinery— Technology  of  Soap=making— Glycerine  in  Soap 
Lyes — Laying  out  a  Soap  Factory — Soap  Analysis — Appendices. 

TEXTILE  SOAPS  AND  OILS.     Handbook  on  the  Prepara- 

tion,  Properties  and  Analysis  of  the  Soaps  and  Oils  used  in  Textile 
Manufacturing,  Dyeing  and  Printing.  By  George  H.  Hurst,  F.C.S. 
Crown  8vo.  195  pp.  1904.  Price  5s.  net.  (Post  free,  5s.  4d.  home  ; 
5s.  6d.  abroad.) 

Contents. 

Methods  of  Making  Soaps— Hard  Soap— Soft  Soap.  Special  Textile  Soaps— Wool 
Soaps — Calico  Printers'  Soaps — Dyers'  Soaps.     Relation  of  Soap  to  Water  for  Industrial 

Purposes — Treating  Waste  Soap  Liquors — Boiled  Off  Liquor — Calico   Printers   and    Dyers' 
Soap  Liquors — Soap  Analysis— Fat  in  Soap. 

ANIMAL  AND  VEGETABLE  OILS  AND  FATS— Tallow— Lard— Bone  Grease- 
Tallow  Oil.  Vegetable  Soap,  Oils  and  Fats— Palm  Oil— Coco-nut  Oil— Olive  Oil— Cotton- 
seed Oil— Linseed  Oil— Castor  Oil— Corn  Oil— Whale  Oil  or  Train  Oil— Repe  Oil. 

GLYCERINE. 

TEXTILE  OILS— Oleic  Acid— Blended  Wool  Oils— Oils  for  Cotton  Dyeing,  Printing  and 
Finishing — Turkey  Red  Oil — -Alizarine  Oil — Oleine — Oxy  Turkey  Red  Oils — Soluble  Oil- 
Analysis  of  Turkey  Red  Oil — Finisher's  Soluble  Oil — Finisher's  Soap  Softening — Testing  and 
Adulteration  of  Oils — Index. 
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Cosmetical   Preparations. 

COSMETICS  :  MANUFACTURE,  EMPLOYMENT 
AND  TESTING  OP  ALL  COSMETIC  MATERIALS 
AND  COSMETIC  SPECIALITIES.  Translated 
from  the  German  of  Dr.  Theodor  Roller.  Crown  8vo.  262  pp. 
Price  5s.  net.     (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

Contents. 

Purposes  and  Uses  of,  and  Ingredients  used  in  the  Preparation  of  Cosmetics— Preparation  of 
Perfumes  by  Pressure,  Distillation,  Maceration,  Absorption  or  Enfleurage,  and  Extraction 
Methods— Chemical  and  Animal  Products  used  in  the  Preparation  of  Cosmetics— Oils  and  Fats 
used  in  the  Preparation  of  Cosmetics— General  Cosmetic  Preparations— Mouth  Washes  and 
Tooth  Pastes— Hair  Dyes,  Hair  Restorers  and  Depilatories— Cosmetic  Adjuncts  and 
Specialities— Colouring  Cosmetic  Preparations— Antiseptic  Washes  and  Soaps— Toilet  and 
Hygienic  Soaps— Secret  Preparations  for  Skin,  Complexion,  Teeth,  Mouth,  etc.— Testing  and 
Examining  the  Materials  Employed  in  the  Manufacture  of  Cosmetics— Index. 


Glue,     Bone     Products     and 

Manures. 

GLUE  AND  GLUE  TESTING.  By  Samuel  Rideal,  D.Sc 
(Lond.),  F.I.C.  Fourteen  Engravings.  144  pp.  Demy  8vo.  Price 
10s.  6d.  net.     (Post  free,  10s.  lOd.  home  ;  lis.  abroad.) 

Contents. 

Constitution  and  Properties:  Definitions  and  Sources,  Gelatine,  Chondrin  and  Allied 
Bodies,  Physical  and  Chemical  Properties,  Classification,  Grades  and  Commercial  Varieties 
—  Raw  Materials  and  Manufacture  :  Glue  Stock,  Lining,  Extraction,  Washing  and  Clari- 
fying, Filter  Presses,  Water  Supply,  Use  of  Alkalies,  Action  of  Bacteria  and  of  Antiseptics, 
Various  Processes,  Cleansing,  Forming,  Drying,  Crushing,  etc.,  Secondary  Products— Uses 
of  Glue:  Selection  and  Preparation  for  Use,  Carpentry,  Veneering,  Paper-Making,  Book- 
binding, Printing  Rollers,  Hectographs,  Match  Manufacture,  Sandpaper,  etc.,  Substitutes  for 
other  Materials,  Artificial  Leather  and  Caoutchouc— Gelatine :  General  Characters,  Liquid 
Gelatine,  Photographic  Uses,  Size,  Tanno-,  Chrome  and  Formo-Gelatine,  Artificial  Silk, 
Cements,  Pneumatic  Tyres,  Culinary,  Meat  Extracts,  Isinglass,  Medicinal  and  other  Uses, 
Bacteriology— Glue  Testing:  Review  of  Processes,  Chemical  Examination,  Adulteration, 
Physical  Tests,  Valuation  of  Raw  Materials— Commercial  Aspects. 

BONE  PRODUCTS  AND  MANURES  :  An  Account  of  the 
most  recent  Improvements  in  the  Manufacture  of  Fat,  Glue,  Animal 
Charcoal,  Size,  Gelatine  and  Manures.  By  Thomas  Lambert,  Techni- 
cal and  Consulting  Chemist.  Illustrated  by  Twenty-one  Plans  and 
Diagrams.  162  pp.  Demy  8vo.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd. 
home  ;  8s.  abroad.) 

Contents. 

Chemical  Composition  of  Bones — Arrangement  of  Factory — Properties  of  Glue — Glutin 
and  Chondrin— Skin  Glue— Liming  of  Skins— Washing— Boiling  of  Skins— Clarification  of  Glue 
Liquors — Glue-Boiling  and  Clarifying-House — Specification  of  a  Glue — Size — Uses  and  Pre- 
paration and  Composition  of  Size — Concentrated  Size — Properties  of  Gelatine — Preparation 
of  Skin  Gelatine— Drying— Bone  Gelatine— Selecting  Bones— Crushing— Dissolving— Bleaching 
—Boiling— Properties  of  Glutin  and  Chondrin— Testing  of  Glues  and  Gelatines— The  Uses  of 
Glue,  Gelatine  and  Size  in  Various  Trades— Soluble  and  Liquid  Glues — Steam  and  Waterproof 
Glues— Manures— Importation  of  Food  Stuffs— Soils— Germination— Plant  Life— Natural 
Manures— Water  and  Nitrogen  in  Farmyard  Manure— Full  Analysis  of  Farmyard  Manure 
— Action  on  Crops— Water-Closet  System — Sewage  Manure— Green  Manures — Artificial 
Manures— Mineral  Manures— Nitrogenous  Matters— Shoddy— Hoofs  and  Horns— Leather 
Waste — Dried  Meat — Dried  Blood— Superphosphates— Composition — Manufacture — Common 
Raw  Bones— Degreased  Bones— Crude  Fat— Refined  Fat— Degelatinised  Bones— Animal 
Charcoal— Bone  Superphosphates— Guanos— Dried  Animal  Products— Potash  Compounds- 
Sulphate  of  Ammonia— Extractioni  n  Vacuo — French  and  British  Gelatines  compared— Index. 


Chemicals,  Waste  Products  and 
Agricultural  Chemistry. 


REISSUE  OF  CHEMICAL  ESSAYS  OF  C.  W. 
SCHEELE.  First  Published  in  English  in  1786.  Trans- 
lated from  the  Academy  of  Sciences  at  Stockholm,  with  Additions.  300 
pp.    Demy  8vo.    Price  5s.  net.    (Post  free,  5s.  6d.  home  ;  5s.  9d.  abroad.) 


Contents. 

Memoir:  C.  W.  Scheele  and  his  work  (written  for  this  edition  by  J.  G.  Mcintosh) — On 
Fluor  Mineral  and  its  Acid — On  Fluor  Mineral — Chemical  Investigation  of  Fluor  Acid, 
with  a  View  to  the  Earth  which  it  Yields,  by  Mr.  Wiegler — Additional  Information 
Concerning  Fluor  Minerals  — On  Manganese,  Magnesium,  or  Magnesia  Vitrariorum  — On 
Arsenic  and  its  Acid— Remarks  upon  Salts  of  Benzoin— On  Silex,  Clay  and  Alum— Analysis 
of  the  Calculus  Vesical— Method  of  Preparing  Mercurius  Dulcis  Via  Humida— Cheaper  and 
more  Convenient  Method  of  Preparing  Pulvis  Algarothi— Experiments  upon  Molybdsena 
—Experiments  on  Plumbago — Method  of  Preparing  a  New  Green  Colour— Of  the  De- 
composition of  Neutral  Salts  by  Unslaked  Lime  and  Iron— On  the  Quantity  of  Pure  Air  which 
is  Daily  Present  in  our  Atmosphere — On  Milk  and  its  Acid — On  the  Acid  of  Saccharum  Lactis 
— On  the  Constituent  Parts  of  Lapis  Ponderosus  or  Tungsten — Experiments  and  Observations 
on  Ether — Index. 

THE  MANUFACTURE  OF  ALUM  AND  THE  SUL- 
PHATES AND  OTHER  SALTS  OF  ALUMINA  AND 
IRON.  Their  Uses  and  Applications  as  Mordants  in  Dyeing 
and  Calico  Printing,  and  their  other  Applications  in  the  Arts,  Manufac- 
tures, Sanitary  Engineering,  Agriculture  and  Horticulture.  Translated 
from  the  French  of  Lucien  Geschwind.  195  Illustrations.  400  pp. 
Royal  8vo.    Price  12s.  6d.  net.    (Post  free,  13s.  home  ;   13s.  6d.  abroad.) 

Contents. 

Theoretical  Study  of  Aluminium,  Iron,  and  Compounds  of  these  Metals- 
Aluminium  and  its  Compounds — Iron  and  Iron  Compounds. 

Manufacture  of  Aluminium  Sulphates  and  Sulphates  of  Iron— Manufacture  of 
Aluminium  Sulphate  and  the  Alums — Manufacture  of  Sulphates  of  Iron. 

Uses  of  the  Sulphates  of  Aluminium  and  Iron— Uses  of  Aluminium  Sulphate  and 
Alums— Application  to  Wool  and  Silk — Preparing  and  using  Aluminium  Acetates— Employment 
of  Aluminium  Sulphate  in  Carbonising  Wool— The  Manufacture  of  Lake  Pigments— Manu- 
facture of  Prussian  Blue— Hide  and  Leather  Industry— Paper  Making— Hardening  Plaster- 
Lime  Washes— Preparation  of  Non-inflammable  Wood,  etc.— Purification  of  Waste  Waters 
—Uses  and  Applications  of  Ferrous  Sulphate  and  Ferric  Sulphates— Dyeing— Manu- 
facture of  Pigments— Writing  Inks— Purification  of  Lighting  Gas  —Agriculture— Cotton  Dyeing 
—  Disinfectant — Purifying  Waste  Liquors — Manufacture  of  Nordhausen  Sulphuric  Acid — 
Fertilising. 

Chemical  Characteristics  of  Iron  and  Aluminium— Analysis  of  Various  Aluminous 
or  Ferruginous  Products  — Aluminium  — Analysing  Aluminium  Products  — Alunite 
Alumina — Sodium  Aluminate — Aluminium  Sulphate — Iron— Analytical  Characteristics  of  Iron 
Salts — Analysis  of  Pyritic    Lignite — Ferrous  and  Ferric   Sulphates — Rouil    Mordant — Index. 


AMMONIA  AND  ITS  COMPOUNDS:  Their  Manufacture 
and  Uses.  By  Camille  Vincent,  Professor  at  the  Central  School  of 
Arts  and  Manufactures,  Paris.  Translated  from  the  French  by  M.  J. 
Salter.  Royal  8vo.  114  pp.  Thirty-two  Illustrations.  Price5s.net. 
(Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

Contents. 

General  Considerations:  Various  Sources  of  Ammoniacal  Products;  Human  Urine 
as  a  Source  of  Ammonia— Extraction  of  Ammoniacal  Products  from  Sewage- 
Extraction  of  Ammonia  from  Gas  Liquor— Manufacture  of  Ammoniacal  Com- 
pounds from  Bones,  Nitrogenous  Waste,  Beetroot  Wash  and  Peat— Manufacture  of 
Caustic  Ammonia,  and  Ammonium  Chloride,  Phosphate  and  Carbonate— Recovery 
of  Ammonia  from  the  Ammonia-Soda  Mother  Liquors— Index. 
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INDUSTRIAL  ALCOHOL.  A  Practical  Manual  on  the 
Production  and  Use  of  Alcohol  for  Industrial  Purposes  and  for  Use  as 
a  Heating  Agent,  as  an  Illuminant  and  as  a  Source  of  Motive  Power 

TyA     V      .     a',    1°^"'    Le^,urer  on    Manufacture    and   Applications    of 
Industrial    Alcohot     at     The     Polytechnic,     Regent    Street     London 
Demy   8vo       1907.     250   pp       With   75   Illustrations   anS   26  Tables' 

Price  7s.  6d.   net.      (Post  free,   7s.   9d.  home  ;    8s.   abroad.) 

*i    u  ■        ..    ,.     ^  Contents. 

Alcohol    and     Its    Properties.— Ethylic    Alcohol— Absolute     Ale  ,hol     Aj„i(omt- 
Properties  of  Alcohol-Fractional   Distillation-Destruct^e   EMstillalon     F>7oducts  nf  r"S_ 
betwe0eVfh,COli0l0'^et,'yr-Pr00f  ^-Analysis  of  A.cohol-f abte s owing  Cor despondence" 
between   the   Specific    Gravity   and    Per   Cents,   of  Alcohol   over   and    under    Proof-Othpr 

Fermentation  in  Beet  Distiller  es— Plans  of  Modern  Beet  Distillprv      Thl   m    V    "'i™310"— 

KEEI  A£0hh°\  H°m  G"»in.-Plan  of  Mod.™  oSn  gSfe     Tnl  Manufacture*  O 
industrial  Alcohol  from   Potatoes.      The  Manufacture  nf   lnrfn«*riai    ai    i   i  « 
Surplus  Stocks  Of  Wine,  Spoilt  Wine,  Wine  M " "and  from  Fr  ,?t in  GenM  ^Vf1"0™ 

ortThVn£-.°.h<f'  fr°m  t,heoSl'f?;  °ane  Md  S^r'  Cane  M^a'sses-P^s  '^  Pllnt  "£?" 
"Paint  "^i!at}0r  anH  R.ectl«catioii  of  Industrial  Alcohol. -The  Camay  and  other 

Alcohol  for  Lighting,  Heating,  and  Motive  Power.  "uustry.     i  ne  uses  of 

ANALYSIS    OP    RESINS    AND    BALSAMS.       Translated 
from    the    German   of   Dr.    Karl    Dieterich.       Demy   8vo.      340    np 
Price  7s.  6d.  net.     (Post  free,  7s.  lOd.  home  ;  8s.  3d.  abroad.) 

MANUAL     OF     AGRICULTURAL     CHEMISTRY        Bv 

Herbert  Ingle,  F.I.C.,  Lecturer  on  Agricultural  Chemistry,  the 
Yorkshire  College;  Lecturer  in  the  Victoria  University.  388  on  11 
Illustrations  Demy  8vo.  Price  7s.  6d.  net.  (Post  free,  8s.  home  • 
bs.  bd.  abroad.)  ' 

Contents,, 

Introduction— The    Atmosphere— The     Soil— The     Reactions    occurring    in     Soils     Th* 
Analysis  of  Sods-Manures,  Natural-Manures  (continued)-The  Analysis  If  Manm'es-The 

THE  UTILISATION  OF  WASTE  PRODUCTS.  A  Treatise 
on  the  Rational  Utilisation,  Recovery  and  Treatment  of  Waste  Pro- 
ducts of  all  kinds  By  Dr.  Theodor  Roller.  Translated  from  the 
Second  Revised  German  Edition.  Twenty-two  Illustrations.  Demy 
8vo.  280  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ;  8s.  3d 
abroad.) 

Contents. 

tkJ    cYa.Ste  °f  Towns-Ammonia  and  Sal-Ammoniac-Rational  Processes  for  Obtaining 
these  Substances  by  Treating  Residues  and  Waste-Residues  in  the  Manufacture  of  AnSnf 
Dyes-Amber  Waste-Brewers'  Waste-Blood  and  Slaughter-House  Re"  se-Manufac?ured 
Fuels-Waste  Paper  and  Bookbinders'  Waste-Iron  Slags-Excrement^lomK 
from    Waste-Dyers'   Waste   Waters-Fat   from    Waste-Fish   WaTte-Calamine   Sludee 

th?SuErro?Rosr„non  "w   W^e->Ind%rUb\r  a"d  C^tchTc  W^ReSfc 
r JTtJi      "*u  .   o  •  Oil— Wood  Waste— Horn  Waste— Infusorial  Earth— Iridium  from 

Goldsmiths'  Sweepings-Jute  Waste-Cork  Waste-Leather  Waste-Glue  Makers"  Waste 
-Illuminating  Gas  from  Waste  and  the  By-Products  of  the  Manufacture  of  Coal  Gas- 
-FTuTt  ThT  Bv  Pror,?et?'pWaSte-^-Pr0^CtS  in  the  ManuS^of  Mineral*  wt?e^ 
of  Coa tJ Ou/'pu, W,J ?  T^w  d  f  ^  Pu'?  Works-By-Products  in  the  Treatment 
M^tL,  J •  c *_F ur.waste-The  Waste  Matter  in  the  Manufacture  of  Parchment  Paper 
-Mother  of  Pearl  Waste-Petroleum  Residues-Platinum  Residues-Broken  PorceTain 
Earthenware  and  Glass-Salt  Waste-Slate  Waste-Sulpluir-BurntPvrites-Silk  Waste 
Soap  Makers'  Waste-Alkali  Waste  and  the  Recovery  of  Soda-Was  e  Produced  in  Grfndinl 
Mirrors-Waste    Products   in   the   Manufacture   of    Starch-Stear.c Acid-VegetaMe Tvorv 

£rwfKWaSie  ^%?r  °f  Cloth   F^tories-Wine   Resid^s-T?nplate   Waste-Woo^ 
Waste- Wool  Sweat— The  Waste  Liquids  from  Sugar  Works-Index. 
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Writing  Inks  and  Sealing  Waxes. 

INK  MANUFACTURE  :  Including  Writing,  Copying,  Litho- 
graphic, Marking,  Stamping,  and  Laundry  Inks.  By  Sigmund  Lehner. 
Three  Illustrations.  Crown  8vo.  162  pp.  Translated  from  the  German 
of  the  Fifth  Edition.  Price  5s.  net.  (Post  free,  5s.  3d.  home ;  5s.  6d. 
abroad.) 

Contents. 

Varieties  of  Ink — Writing  Inks — Raw  Materials  of  Tannin  Inks — The  Chemical  Constitution 
of  the  Tannin  Inks — Recipes  for  Tannin  Inks — Logwood  Tannin  Inks — Ferric  Inks — Alizarine 
Inks — Extract  Inks — Logwood  Inks — Copying  Inks — Hektographs — Hektograph  Inks — Safety 
Inks — Ink  Extracts  and  Powders — Preserving  Inks — Changes  in  Ink  and  the  Restoration  of 
Faded  Writing — Coloured  Inks — Red  Inks — Blue  Inks— Violet  Inks — Yellow  Inks — Green 
Inks — Metallic  Inks — -Indian  Ink — Lithographic  Inks  and  Pencils — Ink  Pencils — Marking  Inks 
— Ink   Specialities — Sympathetic    Inks — Stamping   Inks — Laundry   or   Washing   Blue — Index 

SEALING-WAXES,  WAFERS  AND  OTHER  ADHES- 
IVES  FOR  THE  HOUSEHOLD,  OFFICE,  WORK- 
SHOP AND  FACTORY.  By  H.  C.  Standage.  Crown 
8vo.      96  pp.     Price  5s.  net.     (Post  free,  5s.  3d.  home;  5s.  6d.  abroad.) 

Contents. 

Materials  Used  for  Making  Sealing^ Waxes — The  Manufacture  of  Sealing-Waxes — 
Wafers — Notes  on  the  Nature  of  the  Materials  Used  in  Making  Adhesive  Compounds — Cements 
for  Use  in  the  Household — Office  Gums,  Pastes  and  Mucilages — Adhesive  Compounds  for 
Factory  and  Workshop   Use. 

Lead  Ores  and  Compounds. 

LEAD  AND  ITS  COMPOUNDS.  By  Thos.  Lambert, 
Technical  and  Consulting  Chemist.  Demy  8vo.  226  pp.  Forty  Illus- 
trations.    Price  7s.  6d.  net.     (Post  free,  7s.  lOd.  home;  8s.  3d.  abroad.) 

Contents. 

History — Ores  of  Lead — Geographical  Distribution  of  the  Lead  Industry — Chemical  and 
Physical  Properties  of  Lead — Alloys  of  Lead — 'Compounds  of  Lead — Dressing  of  Lead  Ores 
—Smelting  of  Lead  Ores — Smelting  in  the  Scotch  or  American  Ore-hearth — Smelting  in  the 
Shaft  or  Blast  Furnace — Condensation  of  Lead  Fume — Desilverisation,  or  the  Separation 
of  Silver  from  Argentiferous  Lead — Cupellation — The  Manufacture  of  Lead  Pipes  and 
Sheets — Protoxide  of  Lead — Litharge  and  Massicot — Red  Lead  or  Minium — Lead  Poisoning 
— Lead  Substitutes — Zinc  and  its  Compounds — Pumice  Stone — Drying  Oils  and  Siccatives 
— Oil  of  Turpentine  Resin — Classification  of  Mineral  Pigments — Analysis  of  Raw  and  Finished 
Products — Tables — Index. 

NOTES  ON  LEAD  ORES  :  Their  Distribution  and  Properties. 
By  Jas.  Fairie,  F.G.S.  Crown  8vo.  64  pages.  Price  2s.  6d.  net. 
(Post  free,  2s.  9d.  home  ;  3s.  abroad.) 


Industrial  Hygiene. 

THE  RISKS  AND  DANGERS  TO   HEALTH  OP  VARI- 
OUS OCCUPATIONS   AND    THEIR  PREVENTION. 

By  Leonard  A.   Parry,   M.D.,  B.Sc.  (Lond.).      196  pp.      Demy  8vo. 
Price  7s.  6d.  net.     (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

Contents. 

Occupations  which  are  Accompanied  by  the  Generation  and  Scattering  of  Abnormal 
Quantities  of  Dust — Trades  in  which  there  is  Danger  of  Metallic  Poisoning— Certain  Chemi- 
cal Trades — Some  Miscellaneous  Occupations — Trades  in  which  Various  Poisonous  Vapours 
are  Inhaled — General  Hygienic  Considerations — Index. 
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Industrial  Uses  of  Air,  Steam  and 

Water. 

DRYING  BY  MEANS  OP  AIR  AND  STEAM.  Explana- 
tions, Formulas,  and  Tables  for  Use  in  Practice.  Translated  from  the 
German  of  E.  Hausbrand.  Two  folding  Diagrams  and  Thirteen  Tables 
Crown  8vo.  72  pp.  Price  5s.  net.  (Post  free,  5s.  3d.  home;  5s.  6d. 
abroad.) 

Contents. 

nf  ^T'm  a"d  Metw°-  SZStT£  ComPa/ed-Centigrade  and  Fahr.  Thermometers-Estimat.on 
of  Air  ft  rX^nf Pg  Sat"^ted  Aqueous  Vapour  which  can  be  contained  in    1   kilo, 

of  Air  at  Different  Pressure  and  Temperatures-Calculation  of  the  Necessary  Weight  and 
Volume  of  Air,  and  of  the  Least  Expenditure  of  Heat,  pe;  Drying  Apparatus  with  Heated 
at'rk  wi  L16V  tmOSph™Z  P«-««»u«:  A,  With  the  Assumption  that  th!  Ai^is  cZplTely  Satur- 
ated with  Vapour  both  before  Entry  and  after  Exit  from  the  Apparatus-/,  When  the 
Atmospheric  Air  is  Completely  Saturated  before  entry,  but  at  its  exit  \sonly  j  £or i  Saturated 
-C,  When  the  Atmospheric  Air  is  not  Saturated  with  Moisture  before  Entering  the  Dryinc 
Cr^TpH  US^rymg  APP^atus,  in  which,  in  the  Drying  Chamber,  a  Pressure  is  Artificially 
Created,  Higher  or  Lower  than  that  of  the  Atmosphere-Drying  by  Means  of  Superheated 
Roeom  '  Wfoci  Af'r^Hnat,ng  Surface  Velocity  of  the  Air  Current,  dimensions  of  Z Dry  ng 
Koom,  Surface  of  the  Drying  Material,  Losses  of  Heat— Index. 

(See  also  "  Evaporating,  Condensing  and  Cooling  Apparatus;'  p.  26.) 

PURE  AIR,  OZONE  AND  WATER.  A  Practical  Treatise 
of  their  Utilisation  and  Value  in  Oil,  Grease,  Soap,  Paint,  Glue  and 
other  Industries.  By  W.  B.  Cowell.  Twelve  Illustrations.  Crown 
8vo.     85  pp.     Price  5s.  net.     (Post  free,  5s.  3d.  home ;  5s.  6d.  abroad.) 

Contents. 

Atmospheric  Air ;  Lifting  of  Liquids;  Suction  Process ;  Preparing  Blown  Oils;  Preparing 

of  Wa,i£  ff  R?mT  Ain  Whitewash-Liquid  Air;  Retrocession-Purification 
of  Water,  Water  Hardness-Fleshings  and  Bones-Ozonised  Air  in  the  Bleaching  and  De- 
odorising of  Fats,  Glues,  etc. ;  Bleaching  Textile  Fibres-Appendix :  Air  and  Gases  ;  Pressure 
n  A7wt  TJe°!?'.l.T!  Pu,el'  Table  of  Combustibles;  Saving  of  Fuel  by  Heating 
Feed  Water;  Table  of  Solubilities  of  Scale  Making  Minerals;  British  Thermal  Units  Tables 
Volume  ot  the  Flow  of  Steam  into  the  Atmosphere;  Temperature  of  Steam— Index. 


THE  INDUSTRIAL  USES  OF  WATER.  COMPOSI- 
TION —  EFFECTS— TROUBLES  —  REMEDIES— RE- 
SIDUARY   WATERS— PURIFICATION— ANALYSIS. 

By  H.  de   la  Coux.      Royal  8vo.      Translated  from  the  French  and 
Revised  by  Arthur  Morris.    364  pp.     135  Illustrations.    Price  10s.  6d 
net.     (Post  free,  lis.  home;  lis.  6d.  abroad.) 

Contents. 

«„i?hMmiCai^Cti°n  gf,W?te,r,in  N*ture  and  in  Industrial  Use-Composition  of  Waters- 
Solubility  of  Certain  Salts  in  Water  Considered  from  the  Industrial  Point  of  View-Effects  on 
the  Boiling  of  Water-Effects  of  Water  in  the  Industries-Difficulties  with  Water-Feed 
Water  for  Boilers-Water  in  Dyeworks,  Print  Works,  and  Bleach  Works- Water  in  the 
Textile  Industries  and  in  Conditioning-Water  in  Soap  Works-Water  in  Laundries  and 
Washhouses— Water  in  Tanning-Water  in  Preparing  Tannin  and  Dyewood  Extracts- Water 
in  Papermaking-Water  in  Photography-Water  in  Sugar  Refining-Water  in  Making  Ices 
and  Beverages- Water  in  Cider  Making— Water  in  Brewing— Water  in  Distilling-Preliminary 
Treatment  and  Apparatus-Substances  Used  for  Preliminary  Chemical  Purification-Com- 
mercial Specialities  and  their  Employment— Precipitation  of  Matters  in  Suspension  in  Water 
—Apparatus  for  the  Preliminary  Chemical  Purification  of  Water— Industrial  Filters— Indus- 
Dla.cSt5nl'latl°?  of.  Water-Residuary  Waters  and  their  Purification-Soil  Filtration- 
Punhcation  by  Chemical  Processes— Analyses— Index. 

(See  Books  on  Smoke  Prevention,  Engineering  and  Metallurgy,  p.  26,  etc.) 
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X  Rays. 


PRACTICAL  X  RAY  WORK.  By  Frank  T.  Addyman, 
B.Sc.  (Lond.),  F.I.C.,  Member  of  the  Roentgen  Society  of  London; 
Radiographer  to  St.  George's  Hospital ;  Demonstrator  of  Physics  and 
Chemistry,  and  Teacher  of  Radiography  in  St.  George's  Hospital 
Medical  School.  Demy  8vo.  Twelve  Plates  from  Photographs  of  X  Ray 
Work.  Fifty-two  Illustrations.  200  pp.  Price  10s.  6d.  net.  (Post  free, 
10s.  lOd.  home;  lis.  3d.  abroad.) 

Contents. 

Historical— Work  leading  up  to  the  Discovery  of  the  X  Rays — The  Discovery — Appara= 
tus  and  its  Management — Electrical  Terms — Sources  of  Electricity — Induction  Coils — 
Electrostatic  Machines — Tubes — Air  Pumps — Tube  Holders  and  Stereoscopic  Apparatus — 
Fluorescent  Screens — Practical  X  Ray  Work — Installations— Radioscopy— Radiography— 
X  Rays  in  Dentistry — X  Rays  in  Chemistry — X  Rays  in  War — Index. 

List  of  Plates. 

Frontispiece — Congenital  Dislocation  of  Hip-Joint. — I.,  Needle  in  Finger. — II.,  Needle  in 
Foot. — III.,  Revolver  Bullet  in  Calf  and  Leg. — IV.,  A  Method  of  Localisation. — V.,  Stellate 
Fracture  of  Patella  showing  shadow  of  "  Strapping  ". — VI.,  Sarcoma. — VII.,  Six-weeks-old 
Injury  to  Elbow  showing  new  Growth  of  Bone. — VIII.,  Old  Fracture  of  Tibia  and  Fibula 
badly  set. — IX.,  Heart  Shadow. — X.,  Fractured  Femur  showing  Grain  of  Splint. — XI.,  Bar- 
ren's Method  of  Localisation. 

India-Rubber  and  Gutta  Percha. 

INDIA-RUBBER  AND  GUTTA  PERCHA.  Translated 
from  the  French  of  T.  Seeligmann,  G.  Lamy  Torvilhon  and  H. 
Falconnet  by  John  Geddes  McIntosh.     Royal  8vo. 

[Out  of  print.     Second  Edition  in  preparation. 
Contents. 

India- Rubber — Botanical  Origin — Climatology — Soil— Rational  Culture  and  Acclimation 
of  the  Different  Spe:ies  of  India-Rubber  Plants — Methods  of  Obtaining  the  Latex — Methods 
of  Preparing  Raw  or  Crude  India-Rubber — Classification  of  the  Commercial  Species  of 
Raw  Rubber — Physical  and  Chemical  Properties  of  the  Latex  and  of  India-Rubber — 
Mechanical  Transformation  of  Natural  Caoutchouc  into  Washed  or  Normal  Caoutchouc 
(Purification)  and  Normal  Rubber  into  Masticated  Rubber — Softening,  Cutting,  Washing, 
Drying — Preliminary  Observations— Vulcanisation  of  Normal  Rubber — Chemical  and  Physical 
Properties  of  Vulcanised  Rubber — General  Considerations — Hardened  Rubber  or  Ebonite — 
Considerations  on  Mineralisation  and  other  Mixtures — Coloration  and  Dyeing — Analysis 
of  Natural  or  Normal  Rubber  and  Vulcanised  Rubber — Rubber  Substitutes — Imitation  Rubber. 

Gutta  Percha — Botanical  Origin — Climatology — Soil— Rational  Culture — Methods  of 
Collection — Classification  of  the  Different  Species  of  Commercial  Gutta  Percha — Physical 
and  Chemical  Properties — Mechanical  Transformation — Methods  of  Analysing — Gutta  Percha 
Substitutes — Index. 


Leather  Trades, 


PRACTICAL  TREATISE  ON  THE  LEATHER  IN- 
DUSTRY. By  A.  M.  Villon.  Translated  by  Frank  T. 
Addyman,  B.Sc.  (Lond.),  F.I.C.,  F.C.S. ;  and  Corrected  by  an  Emi- 
nent Member  of  the  Trade.  500  pp.,  royal  8vo.  123  Illustrations. 
Price  21s.  net.     (Post  free,  21s.  6d.  home  ;  22s.  6d.  abroad.) 

Contents. 

Preface — Translator's  Preface — List  of  Illustrations. 

Part  I.,  Materials  used  in  Tanning-— Skins :  Skin  and  its  Structure;  Skins  used  in 
Tanning;  Various  Skins  and  their  Uses — Tannin  and  Tanning  Substances:  Tannin;  Barks 
(Oak);  Barks  other  than  Oak;  Tanning  Woods;  Tannin-bearing  Leaves ;  Excrescences ; 
Tan-bearing  Fruits;  Tan-bearing  Roots  and  Bulbs;  Tanning  .Juices ;  Tanning  Substances 
used  in  Various  Countries;  Tannin  Extracts;    Estimation  of  Tannin  and  Tannin  Principles. 

Part  II.,  Tanning — The  Installation  of  a  Tannery:  Tan  Furnaces;  Chimneys,  Boilers, 
etc.;  Steam  Engines — Grinding  and  Trituration  of  Tanning  Substances:  Cutting  up  Bark; 
Grinding  Bark;  The  Grinding  of  Tan  Woods;  Powdering  Fruit,  Galls  and  Grains;  Notes  on 
the  Grinding  of  Bark — Manufacture  of  Sole  Leather:  Soaking;  Sweating  and  Unhairing; 
Plumping  and  Colouring;  Handling;  Tanning;  Tanning  Elephants'  Hides;  Drying; 
Striking  or  Pinning — Manufacture  of  Dressing  Leather:  Soaking;  Depilation ;  New  Pro- 
cesses for  the  Depilation  of  Skins;  Tanning;  Cow  Hides;  Horse  Hides;  Goat  Skins ;   Manu- 


14 

MCMfeA°f  nuPlitH!df,~?nJVaious  Methods  of  Tanning:  Mechanical  Methods;  Physical 
K ?dsf;  Chemical  Methods;  Tanning  with  Extracts-Quantity  and  Quality;  Quantity; 
Net  Cost;  Quality  of  Leather-  Various  Manipulations  of  Tanned  Leather:  Second  Tanning  ■ 
Grease  Stains;  Bleaching  Leather;  Waterproofing  Leather;  Weighting  Tanned  Leather-' 
Preservation   of   Leather— Tanning  Various  Skins. 

r>|P^V1^"  Currying  -  Waxed  Calf:  Preparation;  Shaving;  Stretching  or  Slicking- 
Oiling  the  Grain ;  Oiling  the  Flesh  Side;  Whitening  and  Graining;  Waxing;  Finishing;  Dry 
Finishing;  Finishing  in  Colour;  Cost,- White  Calf:  Finishing  in  White-Cow  Hide  for 
Upper  Leathers:  Black  Cow  Hide;  White  Cow  Hide;  Coloured  Cow  Hide-Smooth  Cow 
Hide— Black  Leather— Miscellaneous  Hides:  Horse;  Goat;  Waxed  Goat  Skin;  Matt  Goat 
Skin— Russia  Leather :  Russia  Leather;  Artificial  Russia  Leather. 

„.,.? ^'JY-'  .E,l,jJme"ed'  Hungary  and  Chamoy  Leather,  Morocco,  Parchment,  Furs 
and  Artificial  Leather— Enamelled  Leather:  Varnish  Manufacture;  Application  of  the 
Enamel;  Enamelling  in  Colour— Hungary  Leather:  Preliminary;  Wet  Work  or  Prepara- 
tion; Aluming;  Dressing  or  Loft  Work;  Tallowing;  Hungary  Leather  from  Various  Hides 
—Tawing:  Preparatory  Operations;  Dressing;  Dyeing  Tawed  Skins;  Rugs— Chamoy  Leather 
-Morocco:  Preliminary  Operations,  Morocco  Tanning;  Mordants  used  in  Morocco  Manu- 
facture; Natural  Colours  used  in  Morocco  Dyeing;  Artificial  Colours ;  Different  Methods 
?i  Pyeln8;  Dyeing  with  Natural  Colours;  Dyeing  with  Aniline  Colours;  Dyeing  with 
Metallic  Salts  ;  Leather  Printing  ;  Finishing  Morocco  ;  Shagreen  ;  Bronzed  Leather— Gilding 
and  Silvering:  Gilding;  Silvering;  Nickel  and  Cobalt— Parchment— Furs  and  Furriery 
Preliminary  Remarks;  Indigenous  Furs;  Foreign  Furs  from  Hot  Countries;  Foreign  Furs 
from  Cold  Countries ;  Furs  from  Birds'  Skins;  Preparation  of  Furs;  Dressing;  Colouring- 
Preparation  of  Birds'  Skins;  Preservation  of  Furs-Artificial  Leather:  Leathtr  made  from 
Scraps;  Compressed  Leather;  American  Cloth;  Papier  Mftche;  Linoleum ;  Artificial  Leather. 
Fart  V,  Leather  Testing-  and  the  Theory  of  Tanning-Testing  and  Analysis  of  Leather  : 
Physical  Testing  of  Tanned  Leather;  Chemical  Analysis-The  Theory  of  Tanning  and  the 
other  Operations  of  the  Leather  and  Skin  Industry:  Theory  of  Soaking;  Theory  of  Un- 
hairing;  Theory  of  Swelling;  Theory  of  Handling;  Theory  of  Tanning;  Theory  of  the 
Action  of  Tannin  on  the  Skin ;  Theory  of  Hungary  Leather  Making;  Theory  of  Tawing ; 
Theory  of  Chamoy  Leather  Making ;   Theory  of  Mineral  Tanning 

Part  VI.,  Uses  of  Leather— Machine  Belts:  Manufacture  of  Belting;  Leather  Chain 
Belts;  Various  Belts;  Use  of  Belts-Boot  and  Shoe-making:  Boots  and  Shoes;  Laces- 
Saddlery  :  Composition  of  a  Saddle  ;  Construction  of  a  Saddle— Harness  :  The  Pack  Saddle  ■ 
Harness— Military  Equipment— Glove  Making— Carriage  Building— Mechanical  Uses. 

Appendix,  The  World's  Commerce  in  Leather— Europe;  America;  Asia;  Africa; 
Australasia — Index. 

THE  LEATHER  WORKER'S  MANUAL.  Being  a  Com- 
pendium of  Practical  Recipes  and  Working  Formula?  for  Curriers, 
Bootmakers,  Leather  Dressers,  Blacking  Manufacturers,  Saddlers,' 
Fancy  Leather  Workers.  By  H.  C.  Standage.  Demy  8vo.  165  pp. 
Price  7s.  6d.  net.     (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

di    i  „  ,  ,       „■  Contents. 

Blackings,  Polishes,  Glosses,  Dressings,  Renovators,  etc.,  for  Boot  and  Shoe  Leather- 
Harness  Blackings,  Dressings,  Greases,  Compositions,  Soaps,  and  Boot-top  Powders  and 
Liquids,  etc  .etc.— Leather  Grinders'  Sundries-Currier's  Seasonings,  Blacking  Compounds, 
Dressings,  Finishes,  Glosses,  etc.-Dyes  and  Stains  for  Leather-Miscellaneou!  Information 
— Chrome  Tannage — Index. 

Books  on  Pottery,  Bricks, 
Tiles,  Glass,  etc. 

THE  MANUAL  OP  PRACTICAL  POTTING.  Compiled 
by  Experts,  and  Edited  by  Chas.  F.  Binns.  Revised  Third  Edition 
and  Enlarged  200  pp.  Pricel7s.6d.net.  (Post  free,  17s.  lOd.  home  ; 
18s.  3d.  abroad.) 

■  -.    ,,    ^        r„,    „•  Contents. 

Introduction.  The  Rise  and  Progress  of  the  Potter's  Art— Bodies.  China  and  Porcelain 
Bodies,  Parian  Bodies  Semi-porcelain  and  Vitreous  Bodies,  Mortar  Bodies,  Earthenwares 
Granite  and  C.C.  Bodies  MisceHaneous  Bodies,  Sagger  and  Crucible  Clays,  Coloured 
l^„« '  rafPeP  Pn!eS'  C°oured  B°di?s  f°r  Mosaic  Painting,  Encaustic  Tile  Bodies!  Body 
Stains,  Coloured  Dips-Glazes.  China  Glazes,  Ironstone  Glazes,  Earthenware  Glazes 
Gold  Colour,  Leard',.MlspceIla"e°«s  Glazes,  Coloured  Glazes,  Majolica  Colours-Gold  and 
Gold  Colours.  Gold,  Purple  of  Cassius,  Marone  and  Ruby,  Enamel  Coloured  Bases 
Ename  Colour  Fluxes  Enamel  Colours,  Mixed  Enamel  Colours,  Antique  and  VeUum 
Flow  P p°^l"-s'  Underglaze  Colours,  Underglaze  Colour  Fluxes,  Mixed  Underglaze  CotourT, 
The  Use  of  rnh^i  Ma".d  Va™'shes-,Means  and  Methods.  Reclamation  of  Waste  Gold 
The  Use  of  Coba  t,  Notes  on  Enamel  Colours,  Liquid  or  Bright  Gold-Classification  and 
Analysis.     Classification  of  Clay  Ware,  Lord  Playfair's  Analysis  of  Clays    The  Markets  of 
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the  World,  Time  and  Scale  of  Firing,  Weights  of  Potter's  Material,  Decorated  Goods 
Count — Comparative  Loss  of  Weight  of  Clays — Ground  Felspar  Calculations — The  Conver- 
sion of  Slop  Body  Recipes  into  Dry  Weight — The  Cost  of  Prepared  Earthenware  Clay — 
Forms  and  Tables.  Articles  of  Apprenticeship,  Manufacturer's  Guide  to  Stocktaking, 
Table  of  Relative  Values  of  Potter's  Materials,  Hourly  Wages  Table,  Workman's  Settling 
Table,  Comparative  Guide  for  Earthenware  and  China  Manufacturers  in  the  use  of  Slop  Flint 
and  Slop  Stone,  Foreign  Terms  applied  to  Earthenware  and  China  Goods,  Table  for  the 
Conversion  of  Metrical  Weights  and  Measures  on  the  Continent  and  South  America — Index. 

CERAMIC  TECHNOLOGY :  Being  some  Aspects  of  Tech- 
nical Science  as  Applied  to  Pottery  Manufacture.  Edited  by  Charles 
F.  BiNNS.  100  pp.  Demy  8vo.  Price  12s.  6d.  net.  (Post  free, 
12s.    lOd.  home;    13s.  abroad.) 

Contents. 

Preface— The  Chemistry  of  Pottery  —  Analysis  and  Synthesis  —  Clays  and  their  Com- 
ponents —  The  Biscuit  Oven  —  Pyrometry  —  Glazes  and  their  Composition  —  Colours  and 
Colour-making — Index. 

A   TREATISE   ON   THE    CERAMIC    INDUSTRIES.      A 

Complete  Manual  for  Pottery,  Tile  and  Brick  Works.  By  Emile 
Bourry.  Translated  from  the  French  by  Wilton  P.  Rix,  Examiner 
in  Pottery  and  Porcelain  to  the  City  and  Guilds  of  London  Technical 
Institute,  Pottery  Instructor  to  the  Hanley  School  Board.  Royal 
8vo.  760  pp.  323  Illustrations.  Price  21s.  net.  (Post  free,  22s.  home  ; 
24s.  abroad.) 

Contents. 

Part  I.,  General  Pottery  Methods.  Definition  and  History.  Definitions  and  Classifi- 
cation of  Ceramic  Products — Historic  Summary  of  the  Ceramic  Art — Raw  Materials  of 
Bodies.  Clays  :  Pure  Clay  and  Natural  Clays— Various  Raw  Materials:  Analogous  to  Clay— 
Agglomerative  and  Agglutinative— Opening — Fusible — Refractory — Trials  of  Raw  Materials 
—Plastic  Bodies.  Properties  and  Composition— Preparation  of  Raw  Materials:  Disaggrega- 
tion—Purification— Preparation  of  Bodies  :  By  Plastic  Method— By  Dry  Method— By  Liquid 
Method — Formation.  Processes  of  Formation:  Throwing — Expression— Moulding  by  Hand, 
on  the  Jolley,  by  Compression,  by  Slip  Casting— Slapping— Slipping— Drying.  Drying  of 
Bodies — Processes  of  Drying:  By  Evaporation — By  Aeration — By  Heating — By  Ventilation 
— By  Absorption  —  Glazes.  Composition  and  Properties — Raw  Materials  —  Manufacture 
and  Application— Firing.  Properties  of  the  Bodies  and  Glazes  during  Firing — Description 
of  the  Kilns— Working  of  the  Kilns  —  Decoration.  Colouring  Materials  —  Processes  of 
Decoration. 

Part  II.,  Special  Pottery  Methods.  Terra  Cottas.  Classification:  Plain  Ordinary, 
Hollow,  Ornamental,  Vitrified,  and  Light  Bricks— Ordinary  and  Black  Tiles— Paving  Tiles- 
pipes— Architectural  Terra  Cottas— Vases,  Statues  and  Decorative  Objects— Common  Pottery 
— Pottery  for  Water  and  Filters— Tobacco  Pipes — Lustre  Ware— Properties  and  Tests  for 
Terra  Cottas  —  Fireclay  Goods.  Classification :  Argillaceous,  Aluminous,  Carboniferous, 
Silicious  and  Basic  Fireclay  Goods— Fireclay  Mortar  (Pug)— Tests  for  Fireclay  Goods- 
Faiences.  Varnished  Faiences— Enamelled  Faiences — Silicious  Faiences — Pipeclay  Faiences 
— Pebble  Work — Feldspathic  Faiences— Composition,  Processes  of  Manufacture  and  General 
Arrangements  of  Faience  Potteries — Stoneware.  Stoneware  Properly  So-called:  Paving 
Tiles—  Pipes— Sanitary  Ware — Stoneware  for  Food  Purposes  and  Chemical  Productions — 
Architectural  Stoneware — Vases,  Statues  and  other  Decorative  Objects — Fine  Stoneware 
—Porcelain.  Hard  Porcelain  for  Table  Ware  and  Decoration,  for  the  Fire,  for  Electrical 
Conduits,  for  Mechanical  Purposes  ;  Architectural  Porcelain,  and  Dull  or  Biscuit  Porcelain — 
Soft  Phosphated  or  English  Porcelain— Soft  Vitreous  Porcelain,  French  and  New  Sevres- 
Argillaceous  Soft  or  Seger's  Porcelain— Dull  Soft  or  Parian  Porcelain— Dull  Feldspathic 
Soft  Porcelain — Index. 


POTTERY  DECORATING. 

from  the  German.     Crown  8vo. 
Colours,  etc. 


By  R.   Hainbach.     Translated 
22  Illustrations.     Deals  with  Glazes, 

[In  the  Press. 


ARCHITECTURAL  POTTERY.  Bricks,  Tiles,  Pipes,  Ena- 
melled Terra-cottas,  Ordinary  and  Incrusted  Quarries,  Stoneware 
Mosaics,  Faiences  and  Architectural  Stoneware.  By  Leon  Lefevre. 
With  Five  Plates.  950  Illustrations  in  the  Text,  and  numerous  estimates. 
500  pp.,  royal  8vo.  Translated  from  the  French  by  K.  H.  Bird,  M.A., 
and  W.  Moore  Binns.  Price  15s.  net.  (Post  free,  15s.  6d.  home; 
16s.  6d.  abroad.) 

Contents.  _, 

Part  I.  Plain  Undecorated  Pottery.— Clays,  Bricks,  Tiles,  Pipes,  Chimney  Flues, 
Terra=cotta. 

Part   II.   Made=up   or   Decorated  Pottery. 
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NOTES    ON  POTTERY    CLAVq      u  •     n.  ,  , 

net.     (PoStyfee%^.'Eh„LG;S3s.  ZZ^T"  ^     ""<*  *  ^ 

____  A  Reissue  of 

Il5fISrSSY^TiIE    STAFFORDSHIRE  POTTER. 
IES ;    AND    THE    RISE    AND    PROttPTTQQ   nv  mx^n, 

MANUFACTURE  OP  POT^ERyTnD  MBoSK 

With  References  to  Genuine  Specimens,  and  Notices  of  Eminent  Pot' 

.  Contents. 

Held   and  New  Field,  Go^n  Hill, lateb^ook   Green  LanT^   T^T"'    Br°w"hi»s.   Green- 
Hot  Lane  and  Cobridge,  Hanlev  andSMtn!'  £reen_Lane,  Burslem,  Longport  and  Dale  Hall, 

Foley  Lane  End-On  the "S  o f the  Art  aTitf'p^'  ?enkhu"'  Fron>  Lane  DelPh 
Manufacture  of  Pottery,  prior  To  1700-Th*  I .^J,  Practice  among  the  early  Nations- 
Elers,  of  Bradwell,  1690- Process  ofthJ M*,,*,  ?dU+CtIOn«°f  Red  Porcelain  by  Messrs. 
commencement  in  760-lntroductlon  of  FI.hh n"1factur«;  f™  1700  to  Mr.  Wedgwood's 
Cream  Colour-Mr.  Wedgwood's  Q Seen •  wS  x?,'" e-E*t"»i°«»  of  the  Manufacture  of 
Majesty-Black  Printing-Introduction  of  oZ  fP^'  an,,d.  APP01"tment  of  Potter  to  Her 
Cookworthy's  Discover?  of  Kaol"  and  Petun^  ?-D  "'  ^  Uttier'S  Porcelain-Mr 
sold  to  the  New  Hall  cL£-ExteL?on o '  S  m  S^TS?1*1  to  Mr"  Champion-re^ 
Spode  (1),  Mr.  Baddeley,  Mr.  Spod "(2?  MeJ« ■T^^m"^?0^*-  Mr"  Turner-  Mr. 
Great  Change  in  Patterns  ot^^tri-intorturU^??'  Mr- Wilson,  Mr.  Mint'on- 
ments  in  Pottery  and  Porcelain  subsequent  to  1800  *  Stre  Pottery-     Improve- 

__,,  A  Reissue  of 

ANDHEfR™?TA0TP    S.   SEVERAL     NATURAL 
pnT™r,£     t,S°^AL      HETEROGENEOUS      COM- 

Glassware,  Glass  Staining  and 

Painting. 

RECIPES  FOR  FLINT  GLASS  MAKING.     By  a  British 

Glass  Master  and  Mixer.  Sixty  Recines  RPi™  I  «,  *  Driu*n 
Mixing  Book  of  several  experts  in  thePFHnt  Glass  Tr^f/T"  ^ 
up-date  recipes  and  valuable  informatics  Scrys^ "^emT-SysTal 
and  Coloured  Glass  in  its  many  varieties.     It  contains  the  rTcioes  for 

crvsTalTnd  rubvCdr°  ^f^'  ^^  ^  aS  wel1  as  th*  <""    -sUy 
Sel  Tot  ^O^abSaT)11  ^     PnCe  ^  ^  ^     <P°St  free'  «*  ™ 
»  u     D  Contents. 

Corn^t^  5'  C°»^  German  Metal- 

Dark  Green-Green  (commonl-Green for M»i?M  '!       £? >— Turquorse  Blue-Gold  Colour- 
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A  TREATISE    ON   THE   ART   OP   GLASS   PAINTING. 

Prefaced  with  a  Review  of  Ancient  Glass.  By  Ernest  R.  Suffling. 
With  One  Coloured  Plate  and  Thirty-seven  Illustrations.  Demy  8vo. 
140  pp.     Price  7s.  6d.  net.     (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

Contents. 

A  Short  History  of  Stained  Glass — Designing  Scale  Drawings — Cartoons  and  the  Cut  Line 
— Various  Kinds  of  Glass  Cutting  for  Windows — The  Colours  and  Brushes  used  in  Glass 
Painting — Painting  on  Glass,  Dispersed  Patterns — Diapered  Patterns — Aciding — Firing — 
Fret   Lead  Glazing — Index. 

PAINTING  ON  GLASS  AND  PORCELAIN  AND 
ENAMEL  PAINTING.  A  Complete  Introduction  to  the 
Preparation  of  all  the  Colours  and  Fluxes  used  for  Painting  on  Porce- 
lain, Enamel,  Faience  and  Stoneware,  the  Coloured  Pastes  and  Col- 
oured Glasses,  together  with  a  Minute  Description  of  the  Firing  of 
Colours  and  Enamels.  By  Felix  Hermann,  Technical  Chemist.  With 
Eighteen  Illustrations.  300  pp.  Translated  from  the  German  second 
and  enlarged  Edition.  Price  10s.  6d.  net.  (Post  free,  10s.  lOd.  home  ; 
lis.  abroad.) 


Paper  Making,  Paper  Dyeing, 
and  Testing. 

THE  DYEING  OF  PAPER  PULP.  A  Practical  Treatise  for 
the  use  of  Papermakers,  Paperstainers,  Students  and  others.  By 
Julius  Erfurt,  Manager  of  a  Paper  Mill.  Translated  into  English 
and  Edited  with  Additions  by  Julius  Hubner,  F.C.S.,  Lecturer  on 
Papermaking  at  the  Manchester  Municipal  Technical  School.  With 
Illustrations  and  157  patterns  of  paper  dyed  in  the  pulp.  Royal 
8vo,  180  pp.    Price  15s.  net.    (Post  free,  15s.  6d.  home  ;  16s.  6d.  abroad.) 

Contents. 

Behaviour  of  the  Paper  Fibres  during  the  Process  of  Dyeing,  Theory  of  the 
Mordant— Colour  Fixing  Mediums  (Mordants)— Influence  of  the  Quality  of  the  Water 
Used— Inorganic  Colours— Organic  Colours— Practical  Application  of  the  Coal  Tar 
Colours  according  to  their  Properties  and  their  Behaviour  towards  the  Different 
Paper  Fibres— Dyed  Patterns  on  Various  Pulp  Mixtures— Dyeing  to  Shade— Index. 

THE  PAPER  MILL  CHEMIST.  By  Henry  P.  Stevens, 
M.A.,  Ph.D.,  F.I.C.       Royal  12mo.      60  Illustrations.         [In  the  press. 

Contents. 

Introduction. — Dealing  with  the  Apparatus  required  in  Chemical  Work  and  General 
Chemical  Manipulation,  introducing  the  subject  of  Qualitative  and  Quantitative  Analysis. 
Fuels. — Analysis  of  Coal,  Coke  and  other  Fuels — Sampling  and  Testing  for  Moisture,  Ash, 
Calorific  Value,  etc. — Comparative  Heating  Value  of  different  Fuels  and  Relative  Efficiency. 
Water. — Analysis  for  Steam  Raising  and  for  Paper  Making  Purposes  generally— Water 
Softening  and  Purification — A  List  of  the  more  important  Water  Softening  Plant,  giving 
Power  required,  Weight,  Space  Occupied,  Out-put  and  Approximate  Cost.  Raw  Materials 
and  Detection  of  Adulterants— Analysis  and  Valuation  of  the  more  important  Chemicals 
used  in  Paper  Making,  including  Lime,  Caustic  Soda,  Sodium  Carbonate,  Mineral  Acids, 
Bleach  Antichlor,  Alum,  Rosin  and  Rosin  Size,  Glue  Gelatin  and  Casein,  Starch,  China  Clay, 
Blanc  Fixe,  Satin  White  and  other  Loading  Materials,  Mineral  Colours  and  Aniline  Dyes. 
Manufacturing  Operations. — Rags  and  the  Chemical  Control  of  Rag  Boiling— Esparto 
Boiling — Wood  Boiling — Testing  Spent  Liquors  and  Recovered  Ash — Experimental  Tests 
with  Raw  Fibrous  Materials — Boiling  in  Autoclaves— Bleaching  and  making  up  Hand  Sheets 
—Examination  of  Sulphite  Liquors — Estimation  of  Moisture  in  Pulp  and  Half-stuff — Recom 
mendations  of  the  British  Wood  Pulp  Association.  Finished  Products.— Paper  Testing, 
including  Physical,  Chemical  and  Microscopical  Tests,  Area,  Weight,  Thickness,  Apparent 
Specific  Gravity,  Bulk  or  Air  Space.  Determination  of  Machine  Direction,  Thickness, 
Strength,  Stretch,  Resistance  to  Crumpling  and  Friction,  Transparency,  Absorbency  and 
other  qualities  of  Blotting  Papers — Determination  of  the  Permeability  of  Filtering  Papers — 
Detection  and  Estimation  of  Animal  and  Vegetable  Size  in  Paper — Sizing  Qualities  of 
Paper— Fibrous  Constituents— Microscopical  Examination  of  Fibres — The  Effect  of  Beating 
on  Fibres— Staining  Fibres— Mineral  Matter— Ash— Qualitative  and  Quantitative  Examina- 
tion or   Mineral   Matter— Examination  of  Coated  Papers  and  Colouring  Matters  in  Paper. 
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CONTENTS  OF   "THE  TESTING  OF  PAPER" -continued. 

Tables.— English  and  Metrical  Weights  and  Measures  with  Equivalents-Conversion  of 
nffhT  n°r  ?T  3nd  ""^-Equivalent  Costs  per  lb.,  cwt^ndton-Decim^EaSenS 
w  SSmS  p  ,  cw/8--Thermometric  and  Barometric  Scales-Atomic  Weights  Ind  MoSar 
Weights-Factors  for  Calculating  the  Percentage  of  Substance  Sough?  from  the  Weigh of 
Substance  Found-Table  of  Solubilities  of  Substances  Treated  of  in  Paper  Making-SPeci°c 
Grav.ty  rabies  of  such  substances  as  are  used  in  Paper  Making,  including  Sulphuric  Acid 
Hydrochloric  Acid,  Bleach,  Milk  of  Lime,  Caustic  Soda,  Carbonate  of  Soda  etc S 
Percentage  Strength  with  Specific  Gravity  and  Degrees  Tw.-Hardness Table f  for  Soao 
Tests-Dew  Pomt-Wet  and  Dry  Bulb  Tables-Properties  of  Saturate  IS  earn  civina 
Temperature,  Pressure  and  Volume-List  of  Different  Machines  used  in  the  pS'  ftlak  I 
Industry  givmg  Size  Weight,  Space  Occupied,  Power  to  Drive,  Out-put  and  Approxfmatl 
S       ",n     Tatl°n  °f  Moisture  .'"    Pulp-Rag-Boiling  Tables,  giving   Percentages   of   S 

and  BleachTn^  rTdlf  "HV" -Weig^in„.RagS  and  ^er'lUw  Materials  during  Bo Zg 
and  Bleaching-Conditions  of  Buying  and  Selling  as  laid  down  by  the  Paper  Makers'  Associa 

7*Tab  e,°f  Nao,6S  and  SizeS  of  Papers-Table  for  ascertaining  the  Wefght^r  Ream  from 
^Weight  per   Sheet-Calculations  of  Areas  and  Volumes-Logarithmf-B?ank  pages ?or 

THE  TREATMENT  OP  PAPER  FOR  SPECIAL 
PURPOSES,  By  L.  E.  Andes.  Translated  from  the 
German.     Crown  8vo.     48  Illustrations.     250  pp.  [jM  the  Press. 

Contents. 

rw«„  P5rch,m?)nt  Paper,  Vegetable  Parchment.-The  Parchment  Paper  Machine- 
Opaque  Supple  Parchment  Paper-Thick  Parchment-Krugler's  Parchment  P^per  and  Parch 
ment   Slates-Double  and  Triple  Osmotic  Parchment-Utilising  Waste  Parchment  PanVr 

Plastic  Articles   of   Paper-Waterproof   Coverings  for   Walls  and   Ce^ngs-Paper  Wheels 
Roofing  and  Boats-Parer  Barrels-Paper  Boxes-Paper  Horseshoes.     VII  ,  Gummed  Paper 
VIII      Hectograph    Papers.      IX.,    Insecticide    Papers.-Fly  Papers-Moth    Papers     X 
Chalk    and    Leather   Papers.-Glace   Chalk   Paper-Leather   Paper-Imitation    Leather' 
ca'ted  Pane""8  xtfrMarZ'fT   ^TV^"'"8    Pap£rS-     XI1'  Metal   P Sr£Kdf: 

Special  Papers-Satin  Paper-Enamel  Paper-Cork  Paper-Spli I  Paper-Electric  Paper- 
Paper   Matches-Magic  Pictures-Laundry  Blue  Papers-Blue  Paper  for  Bleachers      XX 
Waterproof  Papers-Washable  Drawing  Papers-Washable  Card-w'shablf  Coloured  Paper 
-Waterproof  Millboard-Sugar  Paper.     XXL,  The  Characteristics  of  Paper-Paper  Tes^ng" 

Enamelling  on  Metal. 

ENAMELS   AND    ENAMELLING.       For   Enamel    Makers, 
Workers  in  Gold  and   Silver,   and   Manufacturers   of  Objects   of  Art 
By  Paul  Randau.     Translated  from  the  German.     With  Sixteen  Illus- 
trations     DemySvo.     180  pp.     Pricel0s.6d.net.     (Post  free,  10s.  lOd. 
home;   lis.  abroad.) 

THE    ART    OF    ENAMELLING    ON    METAL.      By   W 

Norman   Brown.     Twenty-eight   Illustrations.     Crown   8vo.      60   pp". 
(Post  free,  2s.  9d.  home  and  abroad.) 


Price  2s.  6d.  net. 


Silk   Manufacture. 


SILK     SPINNING. 

117  Illus.     Price  5s.  net. 


SILK    THROWING    AND    WASTE 

By  Hollins  Rayner.       Demy  8vo.     170  pp. 
(Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 
T,    „.„  „  Contents. 

Ihe  Silkworm— Cocoon  Reeling  and  Qualities  of  Silk-Silk  Throwing-Silk  Wastes— The 
Preparation  of  S.Ik  Waste  for  Degumming-Silk  Waste  Degumming,  Schapping  and  Dis 
charg,ng-The  Opening  and  Dressing  of  Wastes-Silk  Waste  '' Drawing  "  orP"  Preparing  " 
ol  wIVL^  Spinning-Short  Spinning-Spinning  and  Finishing  Processes -UtLa?ion 
ot  Waste  Products— Noil  Spinning— Exhaust  Noil  Spinning. 
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Books  on  Textile  and  Dyeing 

Subjects. 

THE  CHEMICAL  TECHNOLOGY  OP  TEXTILE 
FIBRES :  Their  Origin,  Structure,  Preparation,  Washing, 
Bleaching,  Dyeing,  Printing  and  Dressing.  By  Dr.  Georg  von 
Georgievics.  Translated  from  the  German  by  Charles  Salter. 
320  pp.  Forty-seven  Illustrations.  Royal  8vo.  Price  10s.  6d.  net. 
(Post  free,  lis.  home  ;   lis.  3d.  abroad.) 

Contents. 

The  Textile  Fibres— Washing,  Bleaching,  Carbonising— Mordants  and  Mor- 
danting—Dyeing—Printing—Dressing and  Finishing. 

POWER-LOOM  WEAVING  AND  YARN  NUMBERING, 

According  to  Various  Systems,  with  Conversion  Tables.  Translated 
from  the  German  of  Anthon  Gruner.  With  Twenty-Six  Diagrams 
in  Colours.  150  pp.  Crown  8vo.  Price  7s.  6d.  net.  (Post  free, 
7s.  9d.  home  ;   8s.  abroad.) 

Contents. 
Power- Loom   Weaving  in   General.      Various  Systems  of  Looms— Mounting   and 
Starting    the    Power=Loom.       English    Looms — Tappet    or    Treadle    Looms — Dobbies — 
General  Remarks  on  the  Numbering,  Reeling  and  Packing  of  Yarn— Appendix— Useful 
Hints.     Calculating  Warps — Weft  Calculations— Calculations  of  Cost  Price  in  Hanks. 

TEXTILE  RAW  MATERIALS  AND  THEIR  CON- 
VERSION INTO  YARNS.  (The  Study  of  the  Raw 
Materials  and  the  Technology  of  the  Spinning  Process.)  By  Julius 
Zipser.  Translated  from  German  by  Charles  Salter.  302  Illus- 
trations. 500  pp.  Demy  8vo.  Price  10s.  6d.  net.  (Post  free,  lis. 
home;  lis.  6d.  abroad.) 

Contents. 
PART  I.— The  Raw  Materials  Used  in  the  Textile  Industry. 
Mineral  Raw  Materials.     Vegetable   Raw  Materials.    Animal  Raw  Materials. 

PART  II.— The  Technology  of  Spinning  or  the  Conversion  of  Textile  Raw 

Materials  into  Yarn. 

Spinning  Vegetable  Raw  Materials.  Cotton  Spinning— Installation  of  a  Cotton 
Mill— Spinning  Waste  Cotton  and  Waste  Cotton  Yarns— Flax  Spinning— Fine  Spinning— Tow- 
Spinning — Hemp  Spinning — Spinning  Hemp  Tow  String — Jute  Spinning — Spinning  Jute  Line 
Yarn — Utilising  Jute  Waste. 

PART  III.— Spinning  Animal  Raw  Materials. 

Spinning  Carded  Woollen  Yarn— Finishing  Yarn— Worsted  Spinning — Finishing  Worsted 
Yarn— Artificial  Wool  or  Shoddy  Spinning— Shoddy  and  Mungo  Manufacture— Spinning 
Shoddy  and  other  Wool  Substitutes— Spinning  Waste  Silk— Chappe  Silk— Fine  Spinning— 
jndex. 

GRAMMAR    OP    TEXTILE    DESIGN.      By    H.    Nisbet, 

Weaving  and  Designing  Master,  Bolton  Municipal  Technical  School. 
Demy  8vo.  280  pp.  490  Illustrations  and  Diagrams.  Price  6s.  net. 
(Post  free,  6s.  lOd.  home;  7s.  abroad.) 

Contents. 

Chapter  I.,  Introduction. — General  Principle  of  Fabric  Structure  and  the  use  of  Design 
Paper. 

Chapter  II.,  The  Plain  Weave  and  its  Modifications. — The  Plain,  Calico,  or 
Tabby  Weave. — Firmness  of  Texture — Variety  of  Texture — Variety  of  Form  :  Ribbed  Fabrics 
— Corded  Fabrics — Matt  Weaves. 

Chapter  III.,  Twill  and  Kindred  Weaves. — Classification  of  Twill  Weaves. —  I.  Con= 
tlnuous  Twills— (a)  Warp-face  Twills— (b)  Weft-face  Twills— (c)  Warp  and  Weft-face  Twills— 
The  Angle  of  Twill— Influences  affecting  the  Prominence  of  Twills  and  Kindred  Weaves  (a) 
Character  of  Weave,  (b)  Character  of  Yarn,  (c)  Number  of  Threads  per  Inch,  (d)  Direction  of 
Twill  in  Relation  to  the  Direction  of  Twist  in  Yarn— 2.  Zigzag  or  Wavy  TwilIs^-3.  Re= 
arranged  Twills:  Satin  Weaves — Table  of  Intervals  of  Selection  for  the  Construction  of 
Satin  Weaves — Corkscrew  Twills — Rearrangement  of  Twill  Weaves  on  Satin  and  other 
Bases— 4.  Combined  Twills— 5.   Broken  Twills— 6.   Figured   or  Ornamented  Twills. 

Chapter  IV.,  Diamond  and  Kindred  Weaves, — Diamond  Weaves. — Honeycomb  and 
Kindred  Weaves — Brighton  Weaves — Sponge  Weaves— Huck-a- Back  and  Kindred  Weaves — 
Grecian  Weaves — Linear  Zigzag  Weaves. 

[Continued  on  next  page. 
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CONTENTS  OF  "  GRAMMAR  OF  TEXTILE  DESIGN"- 

continued. 

or  Double-faced  Fabncs    FABH.cs.-Weft-backed  Fabncs-Warp-backed  Fabrics-Reversible 
or    D^n^^^^  °-  S-nsdowns-Cantoons 

&S-^  on  Textile  Fab- 

Shctpfe7lF^^  m  Relati°n  t0 

/ro«t  of'the  Reed-Ar/evfce  for*  he  ?roducCtLd„boyf  Sffll  °f  CFTSin^arP  Ends  •» 
Fabrics— Relative  Merits  of  a  Ton  and  a  rw£ r>  Spec.al  Leno  Effects— Full  Cross  Leno 
Types  of  Dobbies  for 'Gauze  and  Leno Fa^l*  c?°l"P  HarnessTRe,ative  Merits  of  Different 
Details  of  Leno  Weaving-Tempered ^St^-w?r^  n^.n6^8  f°r  Le'i°  W«ving-Practical 
Mock  or  Imitation  Leno  Fabrics  ^^el-wire  Doup  Harnesses  for  Cross=weaving- 

L^pet  Figurin«_Swlvel  RiSSn^W?ven  O 

Effects-Weft  Ondule'  Effectl-Lolped  Fabrics?-lKDEX  °r  WeavinS  °ndu'e" 

NEEDLEWORK  AND  DESIGN.     By  Miss  M    E    Witk.n 

SON.     Quarto.     24  Plates  and  Text.     52  pp  *  ^    %%?£%. 

KO™?«^i?l'^A%™G-       A    Handbook    for  Teachers   and 
anTq  n-   X  r^"  MlLROY-     Crown  8vo.     64  pp.     With  3  Plates 

Xoad.?'agramS-     PnCe  1S-  "et       <P0St  fl'ee'    1s"  3d-  home;    13.1" 


THE  CHEMISTRY  OP  HAT  MANUFACTURING      Lee 

son  SsS;erFCbf  ^  IC  HatRM««fecturers'  Association     By  wZ 
Crown  8™'    m'nn      ifi  ill     f?d  *"£  Edited  by  Albert  Shonk. 
7s.ThoVme;^.lgd.abroadSrtl0nS-     ^  7*  ^  ^     ^^> 
x    *-,    om.  Contents. 

Shellac,  Wood  Spirit,  and  °he  Stffcn?, fi  an   ^    1 P   A,ka,,sr:B°nc  Acid,  Borax,  Soap^ 

TH?ILE  CPHaS  T^T,^G   °F  YARNS   AND  TEX- 

and   Twist  -Determination of  r!nst^  SUen^th^tTT^  the cT™st  of  Yarn 
Percentage  of  Fat  in  Yarn-Determ^n*^  the 

DEBv°!lArTfVE     tND     FANCY     TEXTILE     FABRICS 

DLRs-aId  iSSJSSST^  °  DegmT8Svo°f  ^.M 
Illustrations.     Price7s.6d.net.     (pffif^^^holSj'SS^ 

THEORY    AND  PRACTICE    OF  DAMASK  WEAVING 

%  H   Kinzer  and  K.  Walter.     Royal  8vo.     Eighteen  Folding  plates' 
net  "^fi0"8-    Translated  from  the  German.     110  pp.    Pncl  8s    6d 
net.     (Post  free,  9s.  home  ;  9s.  6d.  abroad.) 
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TEXTILE  BOOKS— continued. 
Contents. 

The  Various  Sorts  of  Damask  Fabrics— Drill  (Ticking,  Handloom-made)— Whole 
Damask  for  Tablecloths— Damask  with  Ground-  and  Connecting-warp  Threads— Furniture 
Damask—  Lampas  or  Hangings— Church  Damasks— The  Manufacture  of  Whole  Damask 

—Damask  Arrangement  with  and  without  Cross-Shedding— The  Altered  Cone-arrangement— 
The  Principle  of  the  Corner  Lifting  Cord— The  Roller  Principle— The  Combination  of  the 
Jacquard  with  the  so-called  Damask  Machine— The  Special  Damask  Machine— The  Combina- 
tion of  Two  Tyings. 

FAULTS  IN  THE  MANUFACTURE  OF  WOOLLEN 
GOODS  AND  THEIR  PREVENTION.  By  Nicolas 
Reiser.  Translated  from  the  Second  German  Edition.  Crown  8vo. 
Sixty-three  Illustrations.  170  pp.  Price  5s.  net.  (Post  free,  5s.  4d. 
home ;  5s.  6d.  abroad.) 

Contents. 

Improperly  Chosen  Raw  Material  or  Improper  Mixtures— Wrong  Treatment  of  the 
Material  in  Washing,  Carbonisation,  Drying,  Dyeing  and  Spinning— Improper  Spacing  of  the 
Goods  in  the  Loom— Wrong  Placing  of  Colours- Wrong  Weight  or  Width  of  the  Goods 
—Breaking  of  Warp  and  Weft  Threads— Presence  of  Doubles,  Singles,  Thick,  Loose, 
and  too  Hard  Twisted  Threads  as  well  as  Tangles,  Thick  Knots  and  the  Like— Errors  in 
Cross-weaving— Inequalities,  i.e.,  Bands  and  Stripes— Dirty  Borders— Defective  Selvedges- 
Holes  and  Buttons— Rubbed  Places— Creases— Spots— Loose  and  Bad  Colours— Badly  Dyed 
Selvedges— Hard  Goods— Brittle  Goods— Uneven  Goods  — Removal  of  Bands,  Stripes, 
Creases  and  Spots. 

SPINNING  AND  WEAVING  CALCULATIONS,  especially 
relating  to  Woollens.  From  the  German  of  N.  Reiser.  Thirty-four 
Illustrations.  Tables.  160  pp.  Demy  8vo.  1904.  Price  10s.  6d.  net. 
(Post  free,  10s.  lOd.  home;  lis.  abroad.) 

Contents.  . 

Calculating  the  Raw  Material— Proportion  of  Different  Grades  of  Wool  to  hurnish  a 
Mixture  at  a  Given  Price— Quantity  to  Produce  a  Given  Length— Yarn  Calculations— Yarn 
Number— Working  Calculations— Calculating  the  Reed  Count— Cost  of  Weaving,  etc. 

WATERPROOFING  OF  FABRICS.     By  Dr.  S.  Mierzinski. 

Crown  8vo.    104  pp.    29  Illus.    Price  5s.  net.     (Post  free,  5s.  3d.  home  ; 

5s.  4d.  abroad.) 

Contents. 

Introduction  — Preliminary  Treatment  of  the  Fabric  — Waterproofing  with  Acetate  ot 
Alumina— Impregnation  of  the  Fabric— Drying— Waterproofing  with  Paraffin— Waterproofing 
with  Ammonium  Cuprate  — Waterproofing  with  Metallic  Oxides  — Coloured  Waterproof 
Fabrics— Waterproofing  with  Gelatine,  Tannin,  Caseinate  of  Lime  and  other  Bodies— Manu- 
facture of  Tarpaulin— British  Waterproofing  Patents— Index. 

HOW  TO  MAKE  A  WOOLLEN  MILL  PAY.  By  John 
Mackie.  Crown  8vo.  76  pp.  Price  3s.  6d.  net.  (Post  free,  3s.  9d. 
home  ;  3s.  lOd.  abroad.) 

Contents. 

Blends,  Piles,  or  Mixtures  of  Clean  Scoured  Wools— Dyed  Wool  Book— The  Order  Book 
—Pattern  Duplicate  Books— Management  and  Oversight— Constant  Inspection  ot  Mill  De- 
partments—Importance of  Delivering  Goods  to  Time,  Shade,  Strength,  etc.— Plums. 

(For  "  Textile  Soaps  and  Oils  "  see  p.  7.) 


Dyeing,     Colour     Printing, 
Matching  and  Dye-stuffs. 


THE  COLOUR  PRINTING  OF  CARPET  YARNS.  Manual 
for  Colour  Chemists  and  Textile  Printers.  By  David  Paterson, 
F.C.S.  Seventeen  Illustrations.  136  pp.  Demy  8vo.  Price  7s.  6d. 
net.     ^Post  free,  7s.  lOd.  home ;  8s.  abroad.) 

Contents. 

Structure  and  Constitution  of  Wool  Fibre— Yarn  Scouring— Scouring  Materials— Water  tor 
Scouring— Bleaching  Carpet  Yarns— Colour  Making  for  Yarn  Printing— Colour  Printing 
Pastes— Colour  Recipes  for  Yarn  Printing— Science  of  Colour  Mixing— Matching  of  Colours 
—"Hank"  Printing— Printing  Tapestry  Carpet  Yarns— Yarn  Printing— Steaming  Printed 
Yarns— Washing  of  Steamed  Yarns— Aniline  Colours  Suitable  for  Yarn  Printing— Glossary  of 
Dyes  and  Dye-wares  used  in  Wood  Yarn  Printing — Appendix, 


22 


THE    SCIENCE    OP    COLOUR    MIXING.     A  Manual    in- 
tended for  the  use  of  Dyers,  Calico  Printers  and  Colour  Chemists      By 
David  Paterson,  F.C.S.    Forty-one  Illustrations,  Five  Coloured  Plates 
and  Four  Plates  showing  Eleven  Dyed  Specimens  of  Fabrics.    132 

pp.      Demy  8vo.      Price  7s.  6d.  net.      (Post  free,  7s.   lOd.  home  •    8s 
abroad.) 

„  ,  _  Contents. 

Colour  a  Sensation;  Colours  of  Illuminated  Bodies;  Colours  of  Opaque  and  Transparent 
Bodies;  Surface  Colour-Analysis  of  Light;  Spectrum;  Homogeneous  Colours;  Ready 
Method  of  Obtaining  a  Spectrum-Examination  of  Solar  Spectrum  ;  The  Spectroscope  and 
Its  Construction;  Colounsts'  Use  of  the  Spectroscope-Colour  by  Absorption  ;  Solutions  and 
Dyed  Fabrics;  Dichroic  Coloured  Fabrics  in  Gaslight-Colour  Primaries  of  the  Scientist 
versus  the  Dyer  and  Artist:  Colour  Mixing  by  Rotation  and  Lye  Dyeing-  Hue  Purity 
Brightness;  Tints;  Shades,  Scales,  Tones,  Sad  and  Sombre  Colours-Colour  Mixing'  Pure 
and  Impure  Greens,  Orange  and  Violets;  Large  Variety  of  Shades  from  few  Colours';  Con- 
sideration of  the  Practical  Primaries:  Red,  Yellow  and  Blue-Secondary  Colours  ;  Nomen- 
clature of  Violet  and  Purple  Group  ;  Tints  and  Shades  of  Violet;  Changes  in  Artificial  Light 
-Tertiary  Shades;  Broken  Hues;  Absorption  Spectra  of  Tertiary  Shades-Appendix :  Four 
Plates  with  Dyed  Specimens  Illustrating  Text— Index. 

DYERS'  MATERIALS  :  An  Introduction  to  the  Examination, 
Evaluation  and  Application  of  the  most  important  Substances  used  in 
Dyeing,  Printing,  Bleaching  and  Finishing.  By  Paul  Heerman,  Ph.D 
Translated  from  the  German  by  A.  C.  Wright,  M.A.  (Oxon.),  B.Sc. 
(Lond.).  Twenty-four  Illustrations.  Crown  8vo.  150  pp.  Price  5s 
net.     (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

COLOUR  MATCHING  ON  TEXTILES.  A  Manual  in- 
tended for  the  use  of  Students  of  Colour  Chemistry,  Dyeing  and 
Textile  Printing.  By  David  Paterson,  F.C.S.  Coloured  Frontis- 
piece. Twenty-nine  Illustrations  and  Fourteen  Specimens  of  Dyed 
Fabrics.  Demy  8vo.  132  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd. 
home  ;  8s.  abroad.) 

Contents. 

Colour  Vision  and  Structure  of  the  Eye— Perception  of  Colour-Primary  and  Comple- 
m1?- J!ry  Colour  Sensations-Daylight  for  Colour  Matching— Selection  of  a  Good  Pure  Light 
—Diffused  Daylight  Direct  Sunlight,  Blue  Skylight,  Variability  of  Daylight,  etc.,  etc  — 
Matching  of  Hues— Purity  and  Luminosity  of  Colours-Matching  Bright  Hues-Aid  of  Tinted 
hilms— Matching  Difficulties  Arising  from  Contrast— Examination  of  Colours  by  Reflected 
and  lransmitted  Lights— Effect  of  Lustre  and  Transparency  of  Fibres  in  Colour  Matching 
—Matching  of  Colours  on  Velvet  Pile-Optical  Properties  of  Dye-stuffs,  Dichroism,  Fluor- 
escence—Use of  Tinted  Mediums-Orange  Film-Defects  of  the  Eye-Yellowing  of  the  Lens 
r7'5?  ,S  B,1"dness.-  etc.— Matching  of  Dyed  Silk  Trimmings  and  Linings  and  Bindings-Its 
Difficulties— Behaviour  of  Shades  in  Artificial  Light— Colour  Matching  of  Old  Fabricsfetc.— 
Examination  of  Dyed  Colours  under  the  Artificial  Lights— Electric  Arc,  Magnesium  and  Dufton, 
°ardner,L»gnt?.  Welsbach,  Acetylene,  etc.— Testing  Qualities  of  an  Illuminant— Influence 
ot  the  Absorption  Spectrum  in  Changes  of  Hue  under  the  Artificial  Lights— Study  of  the 
Causes  of  Abnormal   Modifications  of  Hue,  etc. 

COLOUR:     A    HANDBOOK    OP    THE     THEORY    OF 
COLOUR.       By    George    H.    Hurst,    F.C.S.       With    Ten 
Coloured  Plates  and  Seventy-two  Illustrations.     160  pp.     Demy  8vo 
Price  7s.  6d.  net.     (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

J  „    „  Contents. 

Colour  and  Its  Production— Cause  of  Colour  in  Coloured  Bodies— Colour  Pheno- 
mena and  Theones-The  Physiology  of  Light-Contrast-Colour  in  Decoration  and 
Design— Measurement  of  Colour.  •»««■■  «nu 

Reissue  of 

THE  ART  OF  DYEING  WOOL,  SILK   AND    COTTON. 

Translated  from  the  French  of  M.  Hellot,  M.  Macquer  and  M  le 
Pileur  D'Apligny.  First  Published  in  English  in  1789  Six  Plates 
Demy  8vo.  446  pp.  Price  5s.  net.  (Post  free,  5s.  6d.  home;  6s' 
abroad.) 

Contents. 

Da^M  '"t!116^?  °/  £ye.inS  Wp°l  and  Woollen  Cloth,  Stuffs,  Yarn,  Worsted,  etc. 
Part  II.,  The  Art  of  Dyeing  Silk.  Part  III.,  The  Art  of  Dyeing  Cotton  and  Linen 
Thread,  together  with  the  Method  of  Stamping  Silks,   Cotton!,  etc 
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THE  CHEMISTRY  OP  DYE-STUFFS.  By  Dr.  Georg  Von 
Georgievics.  Translated  from  the  Second  German  Edition.  412  pp. 
Demy  8vo.    Price  10s.  6d.  net.    (Post  free,  lis.  home  ;  lis.  6d.  abroad.) 

Contents. 

Introduction — Coal  Tar — intermediate  Products  in  the  Manufacture  of  Dye-stuffs — The 
Artificial  Dye-stuffs  (Coal-tar  Dyes) — Nitroso  Dye-stuffs — Nitro  Dye-stuffs — Azo  Dye-stuffs — 
Substantive  Cotton  Dye-stuffs  —  Azoxystilbene  Dye-stuffs  —  Hydrazones  —  Ketoneimides  — 
Triphenylmethane  Dye-stuffs — Rosolic  Acid  Dye-stuffs — Xanthene  Dye-stuffs — Xanthone  Dye- 
stuffs — Flavones — Oxyketone  Dye-stuffs — Quinoline  and  Acridine  Dye-stuffs— Quinonimide 
or  Diphenylamine  Dye-stuffs — The  Azine  Group:  Eurhodines,  Safranines  and  Indulines — 
Eurhodines — Safranines  —  Quinoxalines — Indigo  —  Dye-stuffs  of  Unknown  Constitution  — 
Sulphur  or  Sulphine  Dye  stuffs — Development  of  the  Artificial  Dye-stuff  Industry — The 
Natural  Dye-stuffs — Mineral  Colours — Index. 

THE  DYEING  OF  COTTON  FABRICS:  A  Practical 
Handbook  for  the  Dyer  and  Student.  By  Franklin  Beech,  Practical 
Colourist  and  Chemist.  272  pp.  Forty-four  Illustrations  of  Bleaching 
and  Dyeing  Machinery.  Demy  8vo.  Price  7s.  6d.  net.  (Post  free, 
7s.  lOd.  home ;  8s.  abroad.) 

Contents. 

Structure  and  Chemistry  of  the  Cotton  Fibre — Scouring  and  Bleaching  of  Cotton — Dyeing 
Machinery  and  Dyeing  Manipulations — Principles  and  Practice  of  Cotton  Dyeing — Direct 
Dyeing;  Direct  Dyeing  followed  by  Fixation  with  Metallic  Salts;  Direct  Dyeing  followed  by 
Fixation  with  Developers ;  Direct  Dyeing  followed  by  Fixation  with  Couplers  ;  Dyeing  on 
Tannic  Mordant ;  Dyeing  on  Metallic  Mordant ;  Production  of  Colour  Direct  upon  Cotton 
Fibres  ;  Dyeing  Cotton  by  Impregnation  with  Dye-stuff  Solution — Dyeing  Union  (Mixed  Cotton 
and  Wool)  Fabrics — Dyeing  Half  Silk  (Cotton-Silk,  Satin)  Fabrics — Operations  following 
Dyeing — Washing,  Soaping,  Drying — Testing  of  the  Colour  of  Dyed  Fabrics — Experimental 
Dyeing  and  Comparative  Dye  Testing — Index. 

The  book  contains  numerous  recipes  for  the  production  on  Cotton  Fabrics  of  all  kinds  of  a 
great  range  of  colours. 

THE  DYEING  OF  WOOLLEN  FABRICS.  By  Franklin 
Beech,  Practical  Colourist  and  Chemist.  Thirty-three  Illustrations. 
Demy  8vo.  228  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ; 
8s.  abroad.) 

Contents. 

The  Wool  Fibre — Structure,  Composition  and  Properties — Processes  Preparatory  to  Dyeing 
— Scouring  and  Bleaching  of  Wool — Dyeing  Machinery  and  Dyeing  Manipulations — Loose 
Wool  Dyeing,  Yarn  Dyeing  and  Piece  Dyeing  Machinery — The  Principles  and  Practice  of 
Wool  Dyeing — Properties  of  Wool  Dyeing — Methods  of  Wool  Dyeing — Croups  of  Dyes — 
Dyeing  with  the  Direct  Dyes — Dyeing  with  Basic  Dyes — Dyeing  with  Acid  Dyes — Dyeing 
with  Mordant  Dyes — Level  Dyeing — Blacks  on  Wool — Reds  on  Wool — Mordanting  of  Wool — 
Orange  Shades  on  Wool — Yellow  Shades  on  Wool — Green  Shades  on  Wool — Blue  Shades  on 
Wool— Violet  Shades  on  Wool — Brown  Shades  on  Wool— Mode  Colours  on  Wool — Dyeing 
Union  (Mixed  Cotton  Wool)  Fabrics — Dyeing  of  Gloria — Operations  following  Dyeing- 
Washing,  Soaping,  Drying — Experimental  Dyeing  and  Comparative  Dye  Testing — Testing  of 
the  Colour  of  Dyed  Fabrics — Index. 

Bleaching  and  Washing. 

A  PRACTICAL  TREATISE  ON  THE  BLEACHING  OF 
LINEN  AND  COTTON  YARN   AND   FABRICS.     By 

L.  Tailfer,  Chemical  and  Mechanical  Engineer.  Translated  from  the 
French  by  John  Geddes  McIntosh.  Demy  8vo.  303  pp.  Twenty 
Illus.     Price  12s.  6d.  net.     (Post  free,  13s.  home;   13s.  6d.  abroad.) 

Cotton  Spinning  and  Combing. 

COTTON  SPINNING  (First  Year).  By  Thomas  Thornley, 
Spinning  Master,  Bolton  Technical  School.  160  pp.  Eighty-four  Illus- 
trations. Crown  8vo.  Second  Impression.  Price  3s.  net.  (Post  free, 
3s.  4d.  home  ;  3s.  6d.  abroad.) 

Contents. 

Syllabus  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute — Cultiva- 
tion, Classification,  Ginning,  Baling  and  Mixing  of  the  Raw  Cotton — Bale-Breakers,  Mixing 
Lattices  and  Hopper  Feeders — Opening  and  Scutching — Carding — Indexes. 
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COTTON    SPINNING  (Intermediate,  or  Second  Year).      By 
Thomas   Thornley.      180   pp.       Seventy   Illustrations.      Crown    8vo 
Price  5s.  net.     (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 
_  „  .  J  ^  Contents. 

Syllabuses  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute— The 
Combing  Process— The  Drawing  Frame— Bobbin  and  Fly  Frames— Mule  Spinning— Ring 
Spinning— General   Indexes.  R 

COTTON  SPINNING  (Honours,  or  Third  Year).  By  Thomas 
Thornley.  216  pp.  Seventy-four  Illustrations.  Crown  8vo.  Second 
Edition.     Price  5s.  net.     (Post  free,  5s.  4d.  home ;  5s.  6d.  abroad.) 

„  „  .  _,  ^  Contents. 

Syllabuses  and  Examination  Papers  of  the  City  and  Guilds  of  London  Institute— Cotton— 
The  Practical  Manipulation  of  Cotton  Spinning  Machinery— Doubling  and  Winding— Reeling 
—Warping— Production  and  Costs— Main  Driving— Arrangement  of  Machinery  and  Mill 
Planning— Waste  and  Waste  Spinning— Indexes. 

COTTON   COMBING  MACHINES. 

Spinning  Master,  Technical  School,  Bolton, 
tions.    300  pp.     Price7s.6d.net.     (Post  free. 

Contents. 

The  Sliver  Lap  Machine  and  the  Ribbon  Cap  Machine— General  Description  of  the  Heilmann 
Comber— The  Cam  Shaft— On  the  Detaching  and  Attaching  Mechanism  of  the  Comber- 
Resetting  of  Combers— The  Erection  of  a  Heilmann  Comber— Stop  Motions :  Various  Calcu- 

Cotton  Combing  Machines  of  Continental   Make- 


By  Thos.  Thornley, 

Demy  8vo.     117  Illustra- 

8s.  home  ;  8s.  6d.  abroad.) 


lations 
Index 


-Various  Notes  and  Discussions- 


Flax,  Hemp  and  Jute   Spinning. 

MODERN  FLAX,  HEMP  AND  JUTE  SPINNING  AND 
TWISTING.  A  Practical  Handbook  for  the  use  of  Flax, 
Hemp  and  Jute  Spinners,  Thread,  Twine  and  Rope  Makers.  By 
Herbert  R.  Carter,  Mill  Manager,  Textile  Expert  and  Engineer, 
Examiner  in  Flax  Spinning  to  the  City  and  Guilds  of  London 
Institute.  Demy  8vo.  1907.  With  92  Illustrations.  200  pp.  Price 
7s.  6d.  net.     (Post  free,  7s.  9d.  home  ;   8s.  abroad.) 

Contents. 

Raw  Fibre.— Origin  of  Flax— Hemp  and  Jute  Fibre— Description  of  the  Plants— Mode  of 
Cultivation— Suitable   Climate  and  Soil— Sowing— Harvesting— Rippling  Flax   and    Hemp- 
Water  Retting— Dew  Retting -Extraction  of  the  Fibre- Marketing  the  Fibre— Bracquing— 
Flax,  Hemp  and  Jute  Marks— Comparative  Prices— Ports  of  Export— Trade  Centres— Fibre 
Selling  Conditions— Duty  on  Fibre— Fibre  Exports.      Hackling.—  Sorting  and  Storing  the 
Raw  Fibre— Softening  Hemp  and  Jute— Jute  Batching— Cutting— Piecing  Out— Roughing— 
Hackling  by  Hand  and  Machine— Tippling— Sorting— Ventilation  of  Hackling  Rooms.     Sliver 
Formation.— Spreading   Line— Heavy   Spreading   System— Good's    Combined    Hackle  -  and 
Spreader— Jute  Breaking  and   Carding— Flax  and   Hemp   Tow  Carding— Bell  Calculation- 
Clock  System— Theory  of  Spreading.      Line  and  Tow  Preparing.— Drawing  and  Doubling 
—  Draft  Calculation— Set  Calculation— Tow  Combing— Compound  Systems— Automatic  Stop 
Motions  and  Independent  Heads— Details  of  Preparing  Machinery— Ventilation— Humidifka- 
tion.      QUI   Spinning.— Gill  Spinning   for   Shoe  Threads,    Rope   Yarns,  Binder  and   Trawl 
Twines— The   Automatic   Gill    Spinner— Rope    and    Reaper   Yarn    Numbering.      The    Flax 
Hemp  and  Jute  Roving  Frame.— Bobbin  Winding— Differential  Motion— Twist  Calculation 
—Practical   Changing— Rove    Stock.       Dry    and    Half-Dry    Spinning.— Flyer    and    Ring 
frames— Draft   and   Twist  Calculation— Bobbin    Dragging— Reaches— Set   of    Breast  Beam 
and  Tin-rod.      Wet   Spinning  of   Flax,  Hemp  and  Tow— Hot  and  Cold  Water  Spinning— 
Improvements  in  the  Water  Trough— Turn  off  and  Speed  of  Spindles— Reaches— Belting- 
Band   Tying— Tape  Driving— Oiling— Black  Threads— Cuts    per  Spindle— Ventilation   of  the 
Wet   Spinning   Room.      Yarn    Department.— Reeling— Cop    Winding— Cheese    and    Spool 
Winding— Balling   Shoe  Thread,   Reaper   Yarn,   etc.— Yarn   Drying  and  Conditioning— Yarn 
Bundling— Yarn  Baling— Weight  of  Yarn— Yarn  Tables— Duty  on  Yarn  Imports.      Manufac- 
ture of  Threads,  Twines  and  Cords.— Hank  Winding— Wet  and  Dry  Twisting— Cabling— 
F^"cy  Yarns— Twine  Laying— Sizing  and  Polishing  Threads  and  Twines— Softening  Threads 
—Skeining  Threads— Balling  Twines— Leeson's  Universal  Winder— Randing  Twines— Spool- 
ing Sewing  Threads— Comparative  Prices  of  Flax    and   Hemp  Cords,   Lines  and  Threads. 
Rope  Making.— Construction   of  Hawsers   and   Cables— Stranding— Laying  and    Closing- 
Compound  Rope  Machines— Rules  for   Rope  Makers— Weight  of  Ropes— Balling  and  Coiling 
Ropes.      Mechanical  Department.— Boilers,  Engines  and  Turbines— Power  Transmission 
by    Belts    and    Ropes— Electric   Light   and    Power   Transmission— Fans— Oils   and    Oiling— 
Repairs— Fluting.     Mill  Construction.— Flax,  Hemp  and  Jute  Spinning  Mills  and  Ropeworks 
— Heating — Roofs — Chimneys,  etc. 
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Collieries  and  Mines. 


By 


Robert 
and  Manager.  Translated  from  the 
large  Plates,  containing  Seventy-six 
8vo.      Price  10s.  6d.  net.      (Post  free, 


RECOVERY   WORK   AFTER    PIT    FIRES. 

Lamprecht,   Mining    Engineer 
German.      Illustrated    by   Six 
Illustrations.       175  pp.,  demy 
10s.  lOd.  home;    lis.  abroad.) 

Contents. 

Causes  of  Pit  Fires — Preventive  Regulations  :  (1)  The  Outbreak  and  Rapid  Extension 
of  a  Shaft  Fire  can  be  most  reliably  prevented  by  Employing  little  or  no  Combustible  Material 
in  the  Construction  of  the  Shaft ;  (2)  Precautions  for  Rapidly  Localising  an  Outbreak  of  Fire  in 
the  Shaft ;  (3)  Precautions  to  be  Adopted  in  case  those  under  1  and  2  Fail  or  Prove  Inefficient. 
Precautions  against  Spontaneous  Ignition  of  Coal.  Precautions  for  Preventing  Explosions  of 
Fire-damp  and  Coal  Dust.  Employment  of  Electricity  in  Mining,  particularly  in  Fiery  Pits. 
Experiments  on  the  Ignition  of  Fire-damp  Mixtures  and  Clouds  of  Coal  Dust  by  Electricity — 
Indications  of  an  Existing  or  Incipient  Fire— Appliances  for  Working  in  Irrespirable 
Gases:  Respiratory  Apparatus;  Apparatus  with  Air  Supply  Pipes;  Reservoir  Apparatus; 
Oxygen  Apparatus — Extinguishing  Pit  Fires:  (a)  Chemical  Means;  (b)  Extinction  with 
Water.  Dragging  down  the  Burning  Masses  and  Packing  with  Clay ;  (c)  Insulating  the  Seat 
of  the  Fire  by  Dams.  Dam  Building.  Analyses  of  Fire  Gases.  Isolating  the  Seat  of  a  Fire 
with  Dams :  Working  in  Irrespirable  Gases  ("  Gas-diving ") :  Air-Lock  Work.  Complete 
Isolation  of  the  Pit.  Flooding  a  Burning  Section  isolated  by  means  of  Dams.  Wooden 
Dams :  Masonry  Dams.  Examples  of  Cylindrical  and  Dome-shaped  Dams.  Dam  Doors : 
Flooding  the  Whole  Pit — Rescue  Stations  :  (a)  Stations  above  Ground ;  (6)  Underground 
Rescue  Stations— Spontaneous  Ignition  of  Coal  in  Bulk— Index. 

VENTILATION  IN  MINES.  By  Robert  Wabner,  Mining 
Engineer.  Translated  from  the  German.  Royal  8vo.  Thirty  Plates 
and  Twenty-two  Illustrations.  240  pp.  Pricel0s.6d.net.  (Post  free, 
lis.  home  ;  lis.  3d.  abroad.) 

Contents. 
The  Causes  of  the  Contamination  of  Pit  Air— The  Means  of  Preventing  the 
Dangers  resulting  from  the  Contamination  of  Pit  Air— Calculating  the  Volume 
of  Ventilating  Current  necessary  to  free  Pit  Air  from  Contamination — Determination 
of  the  Resistance  Opposed  to  the  Passage  of  Air  through  the  Pit— Laws  of  Re= 
sistance  and  Formula?  therefor— Fluctuations  in  the  Temperament  or  Specific  Re= 
sistance  of  a  Pit— Means  for  Providing  a  Ventilating  Current  in  the  Pit—  Mechani= 
cal  Ventilation— Ventilators  and  Fans— Determining  the  Theoretical,  Initial,  and 
True  (Effective)  Depression  of  the  Centrifugal  Fan— New  Types  of  Centrifugal  Fan 
of  Small  Diameter  and  High  Working  Speed— Utilising  the  Ventilating  Current  to 
the  utmost  Advantage  and  distributing  the  same  through  the  Workings— Artifici= 
ally  retarding  the  Ventilating  Current— Ventilating  Preliminary  Workings— Blind 
Headings— Separate  Ventilation— Supervision  of  Ventilation— Index. 


AND    WINDING   APPLIANCES   USED   IN 

By  Carl  Volk.      Translated  from  the  German. 
With   Six   Plates  and   148  Illustrations.      150  pp.     Price 
(Post  free,  9s.  home;  9s.  3d.  abroad.) 
Contents. 

Haulage  Appliances — Ropes — Haulage  Tubs  and  Tracks — Cages  and  Winding  Appliances — 
Winding  Engines  for  Vertical  Shafts — Winding  without  Ropes — Haulage  in  Levels  and 
Inclines— The  Working  of  Underground  Engines — Machinery  for  Downhill  Haulage. 


HAULAGE 
MINES. 

Royal  8vo. 
8s.  6d.  net. 


Dental  Metallurgy. 


MANUAL  FOR  STUDENTS 

A.    B.   Griffiths,   Ph.D.      Demy 
200  pp.     Price  7s.  6d.  net.     (Post  free, 


DENTAL  METALLURGY 
AND   DENTISTS.      By 

8vo.     Thirty-six  Illustrations. 
7s.  lOd.  home;  8s.  abroad.) 

Contents. 

Introduction — Physical  Properties  of  the  Metals — Action  of  Certain  Agents  on  Metals — 
Alloys — Action  of  Oral  Bacteria  on  Alloys — Theory  and  Varieties  of  Blowpipes — Fluxes — 
Furnaces  and  Appliances — Heat  and  Temperature — Gold — Mercury — Silver — Iron — Copper — 
Zinc — Magnesium — Cadmium — Tin — Lead  —  Aluminium — Antimony  —  Bismuth  —  Palladium — 
Platinum — Iridium — Nickel — Practical  Work — Weights  and  Measures. 
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Engineering,    Smoke   Prevention 
and  Metallurgy. 

THE    PREVENTION    OP    SMOKE.      Combined    with    the 
Economical   Combustion  of  Fuel.      By  W.   C.    Popplewell     M  Sc 
A.M.Inst.,  C.E.,  Consulting  Engineer.     Forty-six  Illustrations.'   190  pp. 
Demy  8vo.     Price  7s.  6d.  net.     (Post  free,  7s.  lOd.  home  ;  8s.  3d.  abroad  ) 

Contents. 

Fuel  and  Combustion-  Hand  Firing  in  Boiler  Furnaces- Stoking  by  Mechanical  Means- 
SmokrTr;^Uel^G^T!4FUelTEifiCuienoCy  and  Smoke  Tests  of  Boilers-Som "standard 
fhe  P^enH^lmole-In^  °f  *"  ^  0-tio— Tta  Best  Means  to  be  adopted  for 

GAS    AND    COAL    DUST    FIRING.     A  Critical   Review  of 
'focVa™u8  Appliances  Patented  in  Germany  for  this  purpose  since 
1885.     By  Albert  Putsch.     130  pp.    Demy  8vo.     Translated  from  the 
German.    With  103  Illustrations.    Price  7s.  6d.  net.     (Post  free,  7s    lOd 
home  ;  8s.  abroad. ) 

Contents. 

n;^Trat0rS7Geneoat0rS  EmPIoyi"g  Steam-Stirring  and  Feed  Regulating  Appliances- 
Direct  Generators-Burners-Regenerators  and  Recuperators-Glass  Smelting  Furnaces- 
Metallurgical  Furnaces-Pottery  Furnace-Coal  Dust  Firing-Index. 

THE    HARDENING    AND    TEMPERING    OP    STEEL 
IN  THEORY  AND  PRACTICE.      By  Fridolin   Reiser. 
Translated    from    the    German    of  the   Third    Edition.      Crown    8vo 
120  pp.     Price  5s.  net.     (Post  free,  5s.  3d.  home;  5s.  4d.  abroad.) 

Contents. 

ri«t?«,-5hemitca«Lan,,d  PhysicaI  Properties  of  Steel,  and  their  Casual  Connection - 
Classification  of  Steel  according  to  Use-Testing  the  Quality  of  Steel  - Steel  - 
Hardening -Investigation  of  the  Causes  of  FailurS  in  HaVdTning-Regeneratio^ of 
Steel  Spoilt  in  the  Furnace-Welding  Steel-Index.  Kegeneration   ot 

SIDEROLOGY:  THE  SCIENCE  OF  IRON  (The  Con- 
stitution of  Iron  Alloys  and  Slags).  Translated  from  German  of 
Hanns  Freiherr  v.  Juptner.  350  pp.  Demy  8vo.  Eleven  Plates 
and  Ten  Illustrations.  Price  10s.  6d.  net.  (Post  free,  lis.  home- 
lis.  6d.  abroad.) 

Contents. 

The  Theory  of  Solution.-Solutions-Molten  Alloys-Varieties  of  Solutions-Osmotic 
Pressure-Relation  between  Osmotic  Pressure  and  other  Properties  of  Solutions-Osmo  c 
Pressure  and  Molecular  We,ght  of  the  Dissolved  Substance-Solutions  of  Gases-IolM  Solu* 
tions-Solubihty-piffusion-Electrical  Conductivity-Constitution  of  Electrolytes  and  MetaVs 
-Thermal  Expansion.  Micrography.-Microstructure-The  Micrographic  Constituents  of 
Iron-Relation  between  M.crographical  Composition,  Carbon-Content,  and  Thermal  Treat 
ment  of  Iron  Alloys-The  Microstructure  of  Slags.  Chemical  Composition  of  the  Allots 
Of  Iron.-Const.tuents  of  Iron  Alloys-Carbon-Constituents  of  the  Iron  Alloy  ,  Carbon- 
Opmions  and  Researches  on  Combined  Carbon-Opinions  and  Researches  on ,  ComWned 
Carbon-Applying  the  Curves  of  Solution  deduced  from  the  Curves  of  Recalescence  to  the  De- 
termination of  the  Chemical  Composition  of  the  Carbon  present  in  Iron  Alloys-The  Constitu- 
ents of  ron-Iron-The  Constituents  of  Iron  Alloys-Manganese-Remaining  Constituents  of 
Iron  Alloys-A  S.hcon-Gases  The  Chemical  Composition  of  Slag. -Silicate  Slags- 
Calculating  the  Composition  of  Silicate  Slags-Phosphate  Slags-Oxide  Slags-Appendix- 

EVAPORATING,   CONDENSING   AND    COOLING   AP- 
PARATUS.      Explanations,    Formulas  and  Tables    for   Use 
in    Practice.      By  E.    Hausbrand,    Engineer.      Translated    by   A.    C 
Wright    M.A.    (Oxon.),    B.Sc.    (Lond.).      With   Twenty-one    Illustra- 
tions and  Seventy-six  Tables.     400  pp.     Demy  8vo.     Price  10s.  6d.  net 
(Post  free,  lis.  home;  lis.  6d.  abroad.) 
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Contents  of  "  Evaporating,  Condensing  and  Cooling 

Apparatus". 

^Coefficient  of  Transmission  of  Heat,  k/,  and  the  Mean  Temperature  Difference,  0/ui— 
Parallel  and  Opposite  Currents — Apparatus  for  Heating  with  Direct  Fire — The  Injection  of 
Saturated  Steam — Superheated  Steam — Evaporation  by  Means  of  Hot  Liquids — The  Trans- 
ference of  Heat  in  General,  and  Transference  by  means  of  Saturated  Steam  in  Particular 
— The  Transference  of  Heat  from  Saturated  Steam  in  Pipes  (Coils)  and  Double  Bottoms 
— Evaporation  in  a  Vacuum— The  Multiple-effect  Evaporator — Multiple-effect  Evaporators 
from  which  Extra  Steam  is  Taken — The  Weight  of  Water  which  must  be  Evaporated  from 
100  Kilos,  of  Liquor  in  order  its  Original  Percentage  of  Dry  Materials  from  1-25  per  cent, 
up  to  20-70  per  cent. — The  Relative  Proportion  of  the  Heating  Surfaces  in  the  Elements 
of  the  Multiple  Evaporator  and  their  Actual  Dimensions — The  Pressure  Exerted  by  Currents 
of  Steam  and  Gas  upon  Floating  Drops  of  Water — The  Motion  of  Floating  Drops  of  Water 
upon  which  Press  Currents  of  Steam — The  Splashing  of  Evaporating  Liquids — The  Diameter 
of  Pipes  for  Steam,  Alcohol,  Vapour  and  Air — The  Diameter  of  Water  Pipes — The  Loss 
of  Heat  from  Apparatus  and  Pipes  to  the  Surrounding  Air,  and  Means  for  Preventing 
the  Loss — Condensers — Heating  Liquids  by  Means  of  Steam — The  Cooling  of  Liquids— 
The  Volumes  to  be  Exhausted  from  Condensers  by  the  Air-pumps — A  Few  Remarks  on  Air- 
pumps  and  the  Vacua  they  Produce — The  Volumetric  Efficiency  of  Air-pumps— The  Volumes 
of  Air  which  must  be  Exhausted  from  a  Vessel  in  order  to  Reduce  its  Original  Pressure  to  a 
Certain  Lower  Pressure — Index. 

Sanitary    Plumbing,    Metal 
Work,  etc.,  etc. 

EXTERNAL  PLUMBING  WORK.  A  Treatise  on  Lead 
Work  for  Roofs.  By  John  W.  Hart,  R.P.C.  180  Illustrations.  272 
pp.  Demy  8vo.  Second  Edition  Revised.  Price  7s.  6d.  net.  (Post 
free,  7s.  lOd.  home  ;  8s.  abroad.) 

Contents. 

Cast  Sheet  Lead — Milled  Sheet  Lead — Roof  Cesspools — Socket  Pipes — Drips — Gutters — 
Gutters  (continued) — Breaks— Circular  Breaks — Flats — Flats  (continued) — Rolls  on  Flats — 
Roll  Ends — Roll  Intersections — Seam  Rolls — Seam  Rolls  (continued) — Tack  Fixings— Step 
Flashings — Step  Flashings  (continued)— Secret  Gutters — Soakers — Hip  and  Valley  Soakers 
— Dormer  Windows — Dormer  Windows  (continued) — Dormer  Tops — Internal  Dormers — 
Skylights— Hips  and  Ridging — Hips  and  Ridging  (continued)— Fixings  for  Hips  and  Ridging 
— Ornamental  Ridging — Ornamental  Curb  Rolls — Curb  Rolls — Cornices — Towers  and  Finials 
— Towers  and  Finials  (continued) — Towers  and  Finials  (continued) — Domes — Domes  (continued) 
— Ornamental  Lead  Work — Rain  Water  Heads — Rain  Water  Heads  (continued) — Rain  Water 
Heads  (continued). 

HINTS  TO  PLUMBERS  ON  JOINT  WIPING,  PIPE 
BENDING  AND  LEAD  BURNING.  Third  Edition, 
Revised  and  Corrected.  By  John  W.  Hart,  R.P.C.  184  Illustrations. 
313  pp.  Demy  8vo.  Price  7s.  6d.net.  (Post  free,  8s.  home;  8s.  6d. 
abroad.) 

Contents. 

Pipe  Bending  —  Pipe  Bending  (continued)  —  Pipe  Bending  (continued)  —  Square  Pipe 
Bendings — Half-circular  Elbows — Curved  Bends  on  Square  Pipe — Bossed  Bends — Curved 
Plinth  Bends — Rain-water  Shoes  on  Square  Pipe — Curved  and  Angle  Bends — Square  Pipe 
Fixings — Joint-wiping — Substitutes  for  Wiped  Joints — Preparing  Wiped  Joints — Joint  Fixings 
—Plumbing  Irons— Joint  Fixings— Use  of  "Touch"  in  Soldering — Underhand  Joints — Blown 
and  Copper  Bit  Joints — Branch  Joints— Branch  Joints  (continued) — Block  Joints — Block 
Joints  (continued) — Block  Fixings — Astragal  Joints — Pipe  Fixings — Large  Branch  Joints — 
Large   Underhand   Joints — Solders — Autogenous  Soldering  or  Lead   Burning — Index. 

SANITARY  PLUMBING  AND  DRAINAGE.  By  John 
W.  Hart.  Demy  8vo.  With  208  Illustrations.  250  pp.  1904.  Price 
7s.  6d.  net.     (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

Contents. 

Sanitary  Surveys— Drain  Testing— Drain  Testing  with  Smoke — Testing  Drains  with  Water 
—Drain  Plugs  for  Testing— Sanitary  Defects— Closets— Baths  and  Lavatories— House  Drains 
— Manholes — Iron  Soil  Pipes — Lead  Soil  Pipes — Ventilating  Pipes — Water-closets — Flushing 
Cisterns — Baths — Bath  Fittings  —  Lavatories  —  Lavatory  Fittings — Sinks — Waste  Pipes — 
Water  Supply — Ball  Valves  —  Town  House  Sanitary  Arrangements  —  Drainage — Jointing 
Pipes — Accessible  Drains — Iron  Drains — Iron  Junctions — Index. 
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THE    PRINCIPLES    AND    PRACTICE    OP     DIPPING 
BURNISHING,    LACQUERING     AND     BRONZING 
BRASS  WARE.     By  W.  Norman  Brown.     35  pp.     Crown 
(Post  free,  2s.  3d.  home  and  abroad.) 


8vo.     Price  2s.  net. 


A  HANDBOOK  ON  JAPANNING  AND  ENAMELLING 
FOR  CYCLES,  BEDSTEADS,  TINWARE,  ETC.     By 

William   Norman   Brown.      52   pp.    and    Illustrations.      Crown   8vo 
Price  2s.  net.     (Post  free,  2s.  3d.  home  and  abroad.) 

THE    PRINCIPLES    OF    HOT    WATER    SUPPLY.      By 

John  W.  Hart,  R.P.C.      With  129  Illustrations.      177  pp.,  demy  8vo 
Price  7s.  6d.  net.     (Post  free,  7s.  lOd.  home ;  8s.  abroad.) 

Contents. 

Water  Circulation— The  Tank  System-Pipes  and  Joints-The  Cylinder  System-Boilers 
tor  the  Cylinder  System— The  Cylinder  System— The  Combined  Tank  and  Cylinder  System 
—Combined  Independent  and  Kitchen  Bo.ler-Combined  Cylinder  and  Tank  System  with 
Duplicate  Boilers— Indirect  Heating  and  Boiler  Explosions— Pipe  Boilers— Safety  Valves- 
Safety  Valve?— The  American  System-Heating  Water  by  Steam— Steam  Kettles  and  Jets 
—  Heating  Power  of  Steam— Covering  for  Hot  Water  Pipes— Index. 

House  Decorating  and  Painting. 

THREE  HUNDRED  SHADES  FOR  DECORATORS 
AND  HOW  TO  MIX  THEM.  By  A.  Df.saint. 
Quarto.  The  book  will  consist  of  a  wide  range  of  shades  and  tints 
suitable  for  decorators  carefully  numbered  and  mounted  for  easy 
reference,  with  full  particulars  as  to  the  composition  of  each  shade. 

[Tit  the  press. 

HOUSE     DECORATING     AND     PAINTING.        By    W. 

Norman  Brown.     Eighty-eight  Illustrations.      150  pp.      Crown  8vo. 
Price  3s.  6d.  net.     (Post  free,  3s.  9d.  home  and  abroad.) 

A    HISTORY   OF   DECORATIVE    ART.      By  W.  Norman 

Brown.    Thirty-nine  Illustrations.     96  pp.     Crown  8vo.     Price  2s.  6d. 
net.     (Post  free,  2s.  9d.  home  and  abroad.) 

WORKSHOP  WRINKLES  for  Decorators,  Painters,  Paper- 
hangers  and  Others.  By  W.N.  Brown.  Crown  8vo.  128  pp.  Second 
Edition.     Price  2s.  6d.  net.     (Post  free,  2s.  9d.  home  ;  2s.  lOd.  abroad.) 


Brewing  and  Botanical. 

HOPS  IN  THEIR  BOTANICAL,  AGRICULTURAL 
AND  TECHNICAL  ASPECT,  AND  AS  AN  ARTICLE 
OF  COMMERCE.  By  Emmanuel  Gross,  Professor  at 
the  Higher  Agricultural  College,  Tetschen-Liebwerd.  Translated 
from  the  German.  Seventy-eight  Illustrations.  340  pp.  Demy  8vo. 
Price  12s.  6d.  net.     (Post  free,  13s.  home;  13s.  6d.  abroad.) 

Contents. 

HISTORY  OF  THE  HOP-THE  HOP  PLANT-Introductory— The  Roots-The  Stem- 
and  Leaves— Inflorescence  and  Flower:  Inflorescence  and  Flower  of  the  Male  Hop;  In- 
florescence  and   Flower  of  the  Female  Hop— The  Fruit  and  its  Glandular   Structure :    The 
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Fruit  and  Seed— Propagation  and  Selection  of  the  Hop— Varieties  of  the  Hop:  (a)  Red  Hods- 
{b)  Green  Hops;  (c)  Pale  Green  Hops— Classification  according  to  the  Period  of  RineninY 
Early  August  Hops;  Medium  Early  Hops;  Late  Hops-Injuries  to  Growth-Leaves  Turnine 
Yellow,  Summer  or  Sunbrand,  Cones  Dropping  Off,  Honey  Dew,  Damage  from  Wind,  Ha.1 

HonfariTl ^TfvATfoWne%r0RtheHOp:  Animal  Enemies  of  the  Hop-Beneficial  Insects  on 
Hops-CULTIVATION-The  Requirements  of  the  Hop  in  Respect  of  Climate,  Soil  and 
Situation:  Climate;  Soil;  Situation— Selection  of  Variety  and  Cuttings— Planting  a  Hon 
Garden:  Drainage;  Preparing  the  Ground;  Marking-out  for  Planting ;  Planting;  Cultivation 
and  Cropping  of  the  Hop  Garden  in  the  First  Year-Work  to  be  Performed  Annually  in  the 
Hop  Garden:  Working  the  Ground;  Cutting;  The  Non-cutting  System;  The  Proper  Per- 
formance of  the  Operation  of  Cutting:  Method  of  Cutting:  Close  Cutting,  Ordinary  Cutting 
The  Long  Cut,  The  Topping  Cut;  Proper  Season  for  Cutting:  Autumn  Cutting,  Spring 
Cutting;  Manuring;  Training  the  Hop  Plant:  Poled  Gardens,  Frame  Training;  Principal 
types  of  Frames ;  Pruning,  Cropping,  Topping,  and  Leaf  Stripping  the  Hop  Plant ;  Pickinc 
Drying  and  Bagging-Principal  and  Subsidiary  Utilisation  of  Hops  and  Hop  Gardens— Life 
ot  a  Hop  Garden ;  Subsequent  Cropping— Cost  of  Production,  Yield  and  Selling  Prices 

Preservation  and  Storage— Physical  and  Chemical  Structure  of  the  Hop  Cone-Judging 
the  Value  ot  Hops.  s    s 

Statistics  of  Production— The  Hop  Trade— Index. 


Timber  and  Wood  Waste, 

TIMBER  :  A  Comprehensive  Study  of  Wood  in  all  its  Aspects 
(Commercial  and  Botanical),  showing  the  Different  Applications  and 
Uses  of  Timber  in  Various  Trades,  etc.  Translated  from  the  French 
of  Paul  Charpentier.  Royal  8vo.  437  pp.  178  Illustrations  Price 
12s.  6d.  net.     (Post  free,  13s.  home  ;  14s.  abroad.) 

Contents. 

Physical  and  Chemical  Properties  of  Timber— Composition  of  the  Vegetable  Bodies 
— L-niet  Elements— M.  Fremy's  Researches— Elementary  Organs  of  Plants  and  especially  of 
horests— Different  Parts  of  Wood  Anatomically  and  Chemically  Considered-General  Pro- 
perties  of  Wood-Description  of  the  Different  Kinds  of  Wood-Principal  Essences  with 
Caducous  Leaves-Coniferous  Resmous  Trees-Division  of  the  Useful  Varieties  of  Timber 
in  the  Different  Countries  of  the  Globe-European  Timber-African  Timber-Asiatic 
Amber-American  Timber-Timber  of  Oceania-Forests-General  Notes  as  to  Forests  ■  their 
Influence-Opinions  as  to  Sylviculture-Improvement  of  Forests-Unwooding  and  Rewooding 
-Preservation  of  Forests-Exploitat.on  of  Forests-Damage  caused  to  Forests-Different 
Alterations-The  Preservation  of  Timber-Generalities-Causes  and  Progress  of  De- 
tenorat.on-History  of  Different  Proposed  Processes-Dessication-Superficial  Carbonisation 
ot  Timber— Processes  by  Immersion-Generalities  as  to  Antiseptics  Employed— Injection 
Processes  in  Closed  Vessels-The  Boucherie  System,  Based  upon  the  Displacement  of  he 
w7^eTe\  oak-ng  T^mbuer  Uninflammable-Applications  of  Timber-Generalities 
-Working  Timber-Pavmg-Timber  for  Mines-Railway  Traverses-Accessory  Products- 
W^d~^°A  ?  of  AFremy-Rffes'"s-Barks-Tan-Application  of  Cork-The  Application  of 
w     a     o       i-  Dyeing-Different   Applications    of  Wood-Hard   Wood-Distillation   of 

Wood— Pyrohgneous  Acid— Oil  of  Wood— Distillation  of  Resins— Index. 


THE  UTILISATION  OF  WOOD  WASTE.  Translated  from 
the  German  of  Ernst  Hubbard.  Crown  8vo.  192  pp.  Fifty  Illustra- 
tions.   Price  5s.  net.     (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

Contents. 

General  Remarks  on  the  Utilisation  of  Sawdust-Employment  of  Sawdust  as  Fuel 
£,indt  without  Simultaneous  Recovery  of  Charcoal  and^  the  Products  of  Distinction-' 
Manufacture  of  Oxalic  Acid  from  Sawdust-Process  with  Soda  Lye ;  Thorn's  Process  • 
Bohhgs  Process-Manufacture  of  Spirit  (Ethyl  Alcohol)  from  Wood 1  Waste-Patent  Dyes 
n?r^n'C  ^ulPhld|s>  Sulphur  Dyes,  or  Mercapto  Dyes)-Artiflcial  Wood  and  Plastic  Com- 
positions  from    Sawdust-Production    of    Artificial   Wood   Compositions   for  Moulded   De- 

J%Tn^?P°lm-en\?{  S£vdT *  f°r  Bla/tinS  Powders  and  Gunpowders-Employment 
of  Sawdust  for  Bnquettes-Employment  of  Sawdust  in  the  Ceramic  Industry  and  as  an 
Add.t.on  to  Mortar-Manufacture  of  Paper  Pulp  from  Wood-Casks-Various  Applications 
of  Sawdust  and  Wood  Refuse-Calcmm  Carbide-Manure-Wood  Mosaic  Plaques-Bott"e 
Stoppers-Parquetry-Fire-hghters-Carborundum-The  Production  of  Wood  Wool-Bark- 
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Building  and  Architecture. 

THE  PREVENTION  OF  DAMPNESS  IN  BUILDINGS; 

with  Remarks  on  the  Causes,  Nature  and  Effects  of  Saline,  Efflores- 
cences and  Dry-rot,  for  Architects,  Builders,  Overseers,  Plasterers, 
Painters  and  House  Owners.  By  Adolf  Wilhelm  Keim.  Translated 
from  the  German  of  the  second  revised  Edition  by  M.  J.  Salter,  F.I.C., 
F.C.S.  Eight  Coloured  Plates  and  Thirteen  Illustrations.  Crown  8vo. 
115  pp.      Price  5s.  net.     (Post  free,  5s.  3d.  home  ;  5s.  4d.  abroad.) 

Contents. 

The  Various  Causes  of  Dampness  and  Decay  of  the  Masonry  of  Buildings,  and  the 
Structural  and  Hygienic  Evils  of  the  Same— Precautionary  Measures  during  Building  against 
Dampness  and  Efflorescence— Methods  of  Remedying  Dampness  and  Efflorescences  in  the 
Walls  of  Old  Buildings— The  Artificial  Drying  of  New  Houses,  as  well  as  Old  Damp  Dwellings, 
and  the  Theory  of  the  Hardening  of  Mortar— New,  Certain  and  Permanently  Efficient 
Methods  for  Drying  Old  Damp  Walls  and  Dwellings— The  Cause  and  Origin  of  Dry-rot :  its 
Injurious  Effect  on  Health,  its  Destructive  Action  on  Buildings,  and  its  Successful  Repres- 
sion— Methods  of  Preventing  Dry-rot  to  be  Adopted  During  Construction — Old  Methods 
of  Preventing  Dry-rot— Recent  and   More  Efficient  Remedies  for  Dry-rot— Index. 

HANDBOOK  OF  TECHNICAL  TERMS  USED  IN  ARCHI- 
TECTURE AND  BUILDING,  AND  THEIR  ALLIED 
TRADES  AND  SUBJECTS.  By  Augustine  C.  Passmore. 
Demy  8vo.  380  pp.  Price  7s.  6d.  net.  (Post  free,  8s.  home  ;  8s.  6d. 
abroad.) 


Foods  and  Sweetmeats. 


THE  MANUFACTURE  OF  PRESERVED  FOODS  AND 

SWEETMEATS.  By  A.  Hausner.  With  Twenty-eight 
Illustrations.  Translated  from  the  German  of  the  third  enlarged 
Edition.  Crown  8vo.  225  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  9d. 
home;  7s.  lOd.  abroad.) 

Contents. 

The  Manufacture  of  Conserves—  Introduction-The  Causes  of  the  Putrefaction  of  Food 
—The  Chemical  Composition  of  Foods— The  Products  of  Decomposition— The  Causes  other- 
mentation  and  Putrefaction-Preservative  Bodies-The  Various  Methods  of  Preserving  Food 
—The  Preservation  of  Animal  Food— Preserving  Meat  by  Means  of  Ice— Tne  Preservation 
of  Meat  by  Charcoal— Preservation  of  Meat  by  Drying— The  Preservation  of  Meat  by  the 
Exclusion  of  Air— The  Appert  Method— Preserving  Flesh  by  Smoking— Quick  SmoKing— Pre- 
serving Meat  with  Salt-Quick  Salting  by  Air  Pressure-Quick  Salting  by  Liquid  Pressure- 
Gamgee's  Method  of  Preserving  Meat— The  Preservation  of  Eggs-Preservation  of  White 
and  Yolk  of  Egg— Milk  Preservation— Condensed  Milk— The  Preservation  of  Fat— Manu- 
facture of  Soup  Tablets-Meat  Biscuits-Extract  of  Beef-The  Preservation  of  Vegetable 
Foods  in  General-Compressing  Vegetables— Preservation  of  Vegetables  by  Appert  s  Method 
-The  Preservation  of  Fruit— Preservation  of  Fruit  by  Storage— The  Preservation  of  Fruit 
by  Drying-Drying  Fruit  by  Artificial  Heat— Roasting  Fruit— The  Preservation  of  Fruit  with 
Sugar-Boiled  Preserved  Fruit-The  Preservation  of  Fruit  in  Spirit,  Acetic  Acid  or  Glycerine 
-Preservation  of  Fruit  without  Boiling-Jam  Manufacture— The  Manufacture  of  Fruit 
Jellies— The  Making  of  Gelatine  Jellies-The  Manufacture  of  "  Sulzen  "-The  Preservation  of 
Fermented  Beverages-The  Manufacture  of  Candies-Introduction-The  Manufacture  of 
Candied  Fruit-The  Manufacture  of  Boiled  Sugar  and  Caramel-The  Candying  of  Fruit- 
Caramelised  Fruit-The  Manufacture  of  Sugar  Sticks,  or  Barley  Sugar— Bonbon  Making- 
Fruit  Drops— The  Manufacture  of  Dragees— The  Machinery  and  Appliances  used  in  Candy 
Manufacture— Dyeing  Candies  and  Bonbons— Essential  Oils  used  in  Candy  Making— Fruit 
Essences— The  Manufacture  of  Filled  Bonbons,  Liqueur  Bonbons  and  Stamped  Lozenges- 
Recipes  for  Jams  and  Jellies— Recipes  for  Bonbon  Making— Dragees— Appendix- Index. 
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Dyeing  Fancy  Goods. 

THE  ART  OF  DYEING  AND  STAINING  MARBLE, 
ARTIFICIAL  STONE,  BONE,  HORN,  IVORY  AND 
WOOD,  AND  OF  IMITATING  ALL  SORTS  OF 
WOOD.  A  Practical  Handbook  for  the  Use  of  Joiners, 
Turners,  Manufacturers  of  Fancy  Goods,  Stick  and  Umbrella  Makers, 
Comb  Makers,  etc.  Translated  from  the  German  of  D.  H.  Soxhlet, 
Technical  Chemist.  Crown  8vo.  168  pp.  Price  5s.  net.  (Post  free, 
5s.  3d.  home  ;  5s.  4d.  abroad.) 

Contents. 

Mordants  and  Stains  —  Natural  Dyes — Artificial  Pigments — Coal  Tar  Dyes  —  Staining 
Marble  and  Artificial  Stone — Dyeing,  Bleaching  and  Imitation  of  Bone,  Horn  and  Ivory — 
Imitation  of  Tortoiseshell  for  Combs  :  Yellows,  Dyeing  Nuts — Ivory — Wood  Dyeing — Imitation 
of  Mahogany :  Dark  Walnut,  Oak,  Birch-Bark,  Elder-Marquetry,  Walnut,  Walnut-Marquetry, 
Mahogany,  Spanish  Mahogany,  Palisander  and  Rose  Wood,  Tortoiseshell,  Oak,  Ebony,  Pear 
Tree — Black  Dyeing  Processes  with  Penetrating  Colours — Varnishes  and  Polishes :  English 
Furniture  Polish,  Vienna  Furniture  Polish,  Amber  Varnish,  Copal  Varnish,  Composition  for 
Preserving  Furniture — Index. 

Celluloid. 

CELLULOID.      The    Raw    Material,    Manufacture   and  Uses. 
By  Dr.  Fr.  Bockmann.     49  Illus.     Crown  8vo.  [In  the  Press. 


Lithography,    Printing    and 
Engraving. 

PRACTICAL     LITHOGRAPHY.       By 


Alfred 
120  pp. 


Seymour. 
Price  5s. 


Demy  8vo.      With    Frontispiece    and  33   Illus. 
net.     (Post  free,  5s.  4d.  home ;  5s.  6d.  abroad.) 

Contents. 

Stones — Transfer  Inks — Transfer  Papers — Transfer  Printing — Litho  Press — Press  Work — 
Machine  Printing— Colour  Printing— Substitutes  for  Lithographic  Stones— Tin  Plate  Printing 
and  Decoration — Photo-Lithography. 

PRINTERS'  AND  STATIONERS'  READY  RECKONER 
AND  COMPENDIUM.  Compiled  by  Victor  Graham. 
Crown  8vo.  112  pp.  1904.  Price  3s.  6d.  net.  (Post  free,  3s.  9d.  home  ; 
3s.  lOd.  abroad.) 

Contents. 

Price  of  Paper  per  Sheet,  Quire,  Ream  and  Lb.— Cost  of  100  to  1000  Sheets  at  various 
Sizes  and  Prices  per  Ream— Cost  of  Cards— Quantity  Table— Sizes  and  Weights  of  Paper, 
Cards,  etc. — Notes  on  Account  Books — Discount  Tables — Sizes  of  spaces  —  Leads  to  a  lb. — 
Dictionary — Measure  for  Bookwork — Correcting  Proofs,  etc. 

ENGRAVING  FOR  ILLUSTRATION.  HISTORICAL 
AND  PRACTICAL  NOTES.  By  J.  Kirkbride.  72  pp. 
Two  Plates  and  6  Illustrations.  Crown  8vo.  Price  2s.  6d.  net.  (Post 
free,  2s.  9d.  home;  2s.  lOd.  abroad.) 

Contents. 

Its  Inception — Wood  Engraving — Metal  Engraving — Engraving  in  England — Etching — 
Mezzotint  — Photo-Process  Engraving  —  The  Engraver's  Task— Appreciative  Criticism  — 
Index. 


Bookbinding, 


PRACTICAL  BOOKBINDING.  By  Paul  Adam.  Translated 
from  the  German.  Crown  8vo.  180  pp.  127  Illustrations.  Price  5s. 
net.     (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

Contents. 

Materials  for   Sewing    and   Pasting— Materials  for  Covering  the    Book— Materials    for 
Decorating    and    Finishing  —  Tools— General   Preparatory  Work  —  Sewing  —  Forwarding, 
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Cutting,  Rounding  and  Backing-Forwarding,  Decoration  of  Edges  and  Headbanding- 
Boardmg-Prepanng  the  Cover-Work  with  the  Blocking  Press-Treatment  of  Sewn  Books 
Fastening  in  Covers,  and  Finishing  Off-Handtooling  and  Other  Decoration-Account  Books 
— School  Books,  Mounting  Maps,  Drawings,  etc. — Index. 


Sugar  Refining. 


THE  TECHNOLOGY  OF  SUGAR:  Practical  Treatise  on 
the  Modern  Methods  of  Manufacture  of  Sugar  from  the  Sugar  Cane  and 
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